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PREPARATION DE «E DOCUMENT 



Ce document, second do la rstfrie dec; Dootunontn Occasionnels du CPCA, a fite* r&iliae" par 
l'auteur a l'aidc du matSrici (io divera documents de travail pro'pare's pour le Pro jet 
PNUD/l' 1 AO do d^vcloppcrcient de la pScho du lac Kouaou, alors qu 1 il y <5tait attache" en 
quality do cptfcialicte do construction d* ernharcationn. 

Ce Manuel contient touo Ion filaments necenaaireEi a la construction artisanale d'embar— 
cationn f comae l'auteur l'indiquo dans r>on introduction. II ne rattache, par son con- 
tenu, a I'uno dc3 huit priorit^r. defining par la Premiere Session du Comitfi de3 PSchest 
Continentalec pour l'Afriquo, nonrnc'ment "Diffusion de 1* Information". 



_P REPARATION 0£ THIS ^DOCUMENT 

This document, second in the series M 0IPA Occnsional Papers," is the result of the 
author's experience while he wfib n boatbuilding expert at the UNDP/PAO Fisheries 
Development Project of Lake Kobsou. 

This handbook contains all the elements reouired for artisanol boatbuilding and is 
aimed at "Information Diffusion," one of eight priorities defined by the First Session 
of the Committee for Inland Fisheries of Afrioa. 
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INTRODUCTION 

Cette publication est destines aux personnea charges d'introduire un programme de con- 
struction artieanale d 'embarcations. 

Lea elements du document ont Ste" puises a mSme notre experience lora de l'execution du 
pro jet FNUD/aVB/FAO IVG 526, Developpement de la PSche du lac de Kosbou. 

De par sa presentation, ce manuel pratique pourra trouver une application immediate. 



LEXIQUE 
Amarre* 

Arc - boutant i 

Badigeon t 

Bastringue! 

Bordes t 

Bouchain t 

Cale : 

Calfaters 

Carlingue i 

ChasBia! 
Che valet : 
Creuxs 
De*calage : 
Dreseer : 
Etabli t 
Etanche: 
Etoupe i 
Et rave : 



CEble servant a attacher la pirogue. 

Pi See de bois servant a maintenir les montants du chassis en position* 
Enduire une surface. 

Sorte de rabot a deux manches servant a arrondir les arStee d'une planche, 
Planches longitudinales sur les cdt^B de la pirogue. 

Borde" de Bur^paisseur situe" au bas cftte 1 de la pirogue. Les planches de 
fond y eont fixees. 

Morceau de bois que l'on place sous un objet. 

Remplir d'Stoupe les fentes de la pirogue pour la rendre Etanche. 

Bois longitudinal fixe" en axe sur les traverses du bas des membrures, 
parallfile a la qui lie. 

Bati rigide sur lequel la pirogue est conBtruite. 

Support servant pour le sciage des planches. 

Distance verticale entre le livet et le fond de la pirogue. 

Ecart entre deux chassis. Clous plantes en Scart par rapport a un axe, 

Aplanir le c8t4 mince d'une planche. 

Table de travail des charpentiers. 

Qui retient bien l'eau. 

Filasse de chanvre ou de lin servant a calfater les joints de horde's. 

Pidce a l'avant et a 1'arriSre de la pirogue Bervant a reunir lee horde's 
des deux cOtes. 



Fond (planches de):Planches servant a couvrir le fond du bateau, 
Poret: Instrument de fer servant a percer des trousi 
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FraiBe: 



Outil servant & creuser un trou pour la tSte dea viB, 



Gabaritt 



Module Bur lequel on faconne certaines pidces, appareil de verification, 
raesure . 



LisBe de bouchain iLatte fixfle sur le bouohain au joint dee plancheB de fond et du bouchain. 
— ~ — -— ^ proteger le grain des planches de fond. 



Lisse d' fit rave i 

Li vet : 
Heche 1 
Membrure i 
Pirogue! 
Pourriture t 

Quille i 

Raboter t 
Renfort: 
Serre-.joint t 

TaBseau : 

Tiers-point : 

Trusquln : 

UPN: 



Planche recouvrant l'Strave au joint de hordes. Sert a proteger le grain 
dee bordeB. 

Ligne suplrieure du c8t6 de la pirogue* Borde le plus Aleve 1 . 
Outil en acier servant a percer dea trous. 

EnBerable donnant la forme et la rigidite transveraalea de la pirogue, 
Norn local d^signant un bateau. 

Separation dee cellules du boia provoquee par dee champignons. Facteur 
primordial est une humidity superieure a, 20 pour cent. 

Bois exterieur en axe Bur le fond de la pirogue. R6duit la derive trans- 
versals et protdge le fond lore des accostagee. 

Aplanir la surface du bois. 

Piece servant a maintenir la cohesion. 

Outil servant a maintenir serrees l'une contre 1 'autre des pieces de bois. 

Petite piece de bois Bervant 4 caler, maintenir, soutenir une autre pidce. 
Traverse servant d' assise aux bancs. 

Lime & section triangulaire. 

Instrument servant a tracer des lignes paralleles & une surface dressee. 
Fer en forme de U. 
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INTRODUCTION 

ThiB publication will be useful to those who ,-vre in charge of introducing programmes of 
artisanal boatbuilding. Its presentation makes it suitable for immediate application. 

The elements of this document are drnwn from practical experience gained during the 
boatbuilding programme of projeot UNDP/avb/faO - JVC l j26 t Fisheries Development of Lake 
Kossou. 



GLOSSARY 
Canoe : 
Caulking: 
Channel iron: 
Chine; 

Chine moulding : 
Clamp_: 

Countersi nk^ 
Depth: 
Drill: 
Frame i 
Keel: 

Marking gauge : 

Moor ing line : 

Moul d: 

Oakum: 

Pattern; 

Plan e: 

Planking: 

Rotting ; 

Sawhorse: 

Sheer plank: 
Spokeehave: 



Small fishing boat, i.e. dugout canoe. 
Filling a seam with oakum or compounds. 
Metal bar of U-Bhaped section. 

Lowest Bide planks of a boat. The bottom planks are fastened to it. 

Small planks fastened to the chineB, giving protection to the edges of 
the bottom planks. 

Tool used to presB two pieces together. 

Depth bored into the picking to provide space for Borew heads. 
Vertical distance between sheer line and bottom of boat. 
Tool used for boring holes. 

Structure giving transverse shape and rigidity to the boat. 
Timber extending along the bottom on the outside of the boat. 
Instrument to mark off parallel lines. 
Line for tying the boat to wharf or buoy. 
Rigid structure upon whiah the boat is built. 
Flax or hemp used in caulking. 

Full-size drawing reproducing the outline of an object. 
Tool for shaping and smoothing wood. 
Planks of wood covering the bont. 

Decomposition of wood caused by fungus, mainly due to more than 20$ 
humidity. 

Light bench used mainly to cross-cut planks. 
Uppermost plank on the boat's side* 
Plane used for round surfaces. 
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Staggering: 
Stem : 

Stem moulding : 

Stern : 

Stiffener : 

Struts: 

Tranbom: 

Watertight: 

Wedge : 



Alternation of nails to prevent splitting of wood. 

Forward end of the boat. Piece of wood to which the side planking is 
fastened. 

Plank covering the stem and protecting the ends of the side planking. 
Rear end of the boat. 

Boards holding the planking together >v>tween the frames. 
Supporting piece of a structure. 
Transverse timbers at rear end of the boat. 
Impermeable to water. 

Tapering pieoe of wood used to hold planks to workbench during edge 
planing. 



Workbenoh: 



Working table. 



CI 




NOMENCLATURE 
GLOSSARY 
KOSSOU I 



LIVET 

SHEER PLANK 




PLANCHE DE FOND 
BOTTOM PLANK 



r. Igfgbvre LOfiL 
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DESCRIPTION DE LA PIROGUE KOSSOU I 



La pirogue KOSSOU I a len caracte'riatiquea suivantea: 

Longueur hore tout 5i55 m 
Largeur 1,11 in 

Creux 44 cm 

Poida approxiraatif 110 kg 

La forme du KOSSOU I eBt derivee de la pirogue du lac Kainji dea a i ne'e par M. Nordlund 
de la PAO. Le type de construction eat une application de 1*IVC 3 desBinee par M. Haug de 
la FAO. 

Le boia utilise pour sa construction est le framir^ ( Terminelia ivorenBie )^» 

La stability et l'e'tanche'ite' de cette pirogue se sont ave'reeB euffisantes. La propul- 
sion est assuree au moyen de pagaies. 

Le KOSSOU I rSpond aux beBoina dea pScheurs artisana 

Les Etudes auivanten du KOSSOU I sont jointeat 

(1) prix de revient actuel; 

(2) 6tut)e du temps de construction; 

(3) liB^ce dea boia; 

(4) liste de commande dog boia. 

ESTIMATION DU PRIX DE REVIENT DU DEBUT 
(Materiaux et main-d'oeuvre) 





CFA francs 


BoiB 0,28 m3 x 13 000 CFA.f 


5 120 


1 kg de pointee gal vanishes 7 cm 


340 


5/3 kg de pointee gal vanishes 6 cm 


660 


YS kg de point ea galvaniBeea 8 cm 


300 


16 vie 6 x 60 galvanisfie 


250 


3 boltes de mast icon 


1 200 


1 kg e'toupe (montant eatime') 


500 




8 310 


CoQt dea materiaux de la pirogue 


8 310 


Main-d'oeuvre 


6 000 


2 pagaiea (materiel et main-d'oeuvre) 


1 000 




15 310 



A ce total doivent B'ajouter lea fraia de credit, geetion et transport. 

Lee prix dea materiaux ci -dea bus varient selon lea conditions du marche*. 

Lea tnenuieierB dont la qualite" de travail n'est paa tout a fait profesBionnelle aont 
payee 3 000 CFA.f pour la main-d'oeuvre d'une pirogue, Ibb autree a 6 000 CFA.f* 



\J Si cette eBaenoe n'eet pas diaponible, on choisira eel on lea crite'res donnes au Chapitre I 

g/ Operant dans une zone prote'ge'e, en riviSre, petit lac. II eBt 8, noter que le KOSSOU I ne 
doit paa transporter pluB de troia pficheura a la foia. 
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The Kobbou I has the following characteristics: 

Length overall 18 ft 2 3/4 in. 

Beam 3 ft 7 5/8 in. 

Depth 1 ft 5 l/4 in. 

Approx. weight 242 lb 

The shape of the Kobbou I ic derived from the Kainji lake canoe designed by Mr. Nord- 
lund (FAQ). The type of construction is similar to the IVC 3 designed by Mr. Haug (PAO). 

The wood used is "framir*" (Terininalia ivorensis).l/ 

The stability and watertightness of this canoe have proved to be adenuate. Oars are 
used for propelling the canoe. 

Kobsou I meets the needs of the local fisherman. 2/ 

The following studies are shown below: 

1) CoBt estimation 

2) Time study of construction 

3) Scantlings 

4) Bill of material 



COST ESTIMATION 





(material plus labour) 


CFA.f. 


us$ 


Wood 


II8.65 board feet (fbm) 


5 120 


20.48 


NailB 


2.2 lb of 2 3/4 in. 


340 


1.36 


Nails 


3.67 lb of ? 3/8 in. 


660 


2.64 


Nails 


0.37 lb of 3 l/8 in. 


300 


1.20 


Screws 


16 //8, /2X2 in. 


250 


1.00 


Putty 


3 boxes of 6 1/2 lb ' 


1 200 


4.80 


Caulking 2.2 lb oakum 


500 


2.00 






8 '316 


33.24 


Cost of 


material 


8 310 


33.24 


Labour 




6 000 


24.00 


2 oars 


(material plus labour) 


1 000 


4.00 






15 '3io 


51.24 


(prices 


are based on 250 CPA.f. * 1 US$) 







Credit, management and transport costs must be added to these figures. 
Cost of material vnries according to market conditions. 



l/ If thia wood is not available, the choice should be governed by criteria set out in 
Chapter 1. 

2/ Operating in a protected zone, river or small lake. The Kobsou I cannot oarry more 
than three fishermen at a time. 
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liliLifJHIl'TION W LA PIROGUE KOtiSOU I 



ESTIMATION JXT PRIX DE REVIEHT ACTUEL 
(Mat^riaux et main-d'oeuvre) 





CPA francs 


Bois 0,28 n»3 x 18 000 

1 ,8 kg de pointes gal vanishes 6 cm 

1 kg de pointes gal vanishes 7 cm 

0,2 kg de pointes gal vanishes 8 cm 

16 vis gal vanishes 6 x60 nun 

3 kg mast icon 

1 kg e'toupe 

Bois des pagaieB 


5 120 
400 
240 
40 

100 

504 
260 

400 


Total des mate'riaux 


7 064 


Main-d'oeuvre pirogue - 5 500 
pagaies - 200 




Total de la main-d'oeuvre - 5 700 


5 700 


Prix de revient 


12 764 



LISTE DES BOIS K05SQU I 



1 1 


1 1 

Nombre 


Dimensions (cm) 


1 1 ■ ■ 1 - 1 
Longueur (cm) 


Cubage (dm 3 ) 


Etrave (acajou) 


1 


6 x 


11 


160 


11 


Membrures (acajou) 


2 


3* 


7 


265 


11 


Car lingua 


1 


3x 


7 


460 


10 


Bouchain 


2 


3x 


15 


500 


45 


Borde 1er 


2 


2x 


15 


530 


32 


Borde 2erae 


2 


2x 


7 


550 


15 


Li vet 


2 


3x 


7 


565 


24 


Planches du fond 


4 


2x 


15 


500 


60 


Renforts 


1 


3x 


7 


500 




-l- Tasseaux de Bidges 


1 


3x 


7 


420 


19 


Bancs 


1 


3x 


15 


110 


5 


Quille 


1 


3x 


7 


455 


10 


Lisse de bouchain 


2 


2x 


7 


475 


13 


bis Bes d' Graves 


1 


2x 




140 


4 










+ perte 10$ 


259 










26 










Cubage total 


285 ^ 












0,285 m 3 
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Wood 

Naila 

Nails 

Nails 

Screws 

Putty 

Oikum 

Wood for oara 



ACTUAL COST 
(material plus labour) 



118.65 fbm 

4 lb of 2 3/8" 

2,2 lb of 2 3/4" 

.44 lb of 3 1/8" 
16 //14, 2 3/8" 
6.6 lb roofing putty 
2.2 lb 



Total material 



Labour 



cnnoe 
oara 



Total labour 
Total actual coBt 



CPA.f. 


U5$ 


5 


120 


20.40 




400 


1.60 




240 


O.96 




40 


0.16 




100 


0.40 




504 


2.02 




260 


1.04 




400 


1.60 


7 


064 


?8.26 


5 


500 


22.00 




200 


.80 


5 


700 


22.80 


12 


_7§4 





SCANTLINGS AND SPECIFICATION 





No. 


Dimension 


Litem (mahogany) 


1 


2 3/8" 


X 


4 


3/8" 


Frames (mahogany) 


2 


1 3/16" 


X 


2 


3/4" 


Inner keel 


1 


1 3/l6" 


X 


2 


3/4" 
1/2" 


Chines 


2 


1 3/l6" 


X 


5 


Lower aide plankB 


2 


3/4" 


X 


5 


l/2" 


Upper aide planks 


2 


3/4" 


X 


2 


3/4" 


Sheer plankB 


2 


1 3/16" 


X 


2 


3/4" 


Bottom plankB 


4 


3/4" 


X 


5 


l/?" 


Stiffeners 


1 


1 3/16" 


X 


2 


3/4" 


Seat Bupports 


1 


1 3/16" 


X 


2 


3/4" 


Seats 


1 


1 3/16" 


X 


5 


l/2" 


Keel 


1 


1 3/l6" 


X 


2 


3/4" 


Chine mouldings 


2 


3/4" 


X 


? 


3/4" 


Stem mouldingB 


1 


3/4" 


X 


5 


l/?" 



Length 



5 

8 

15 
16 

17 

18 
18 
16 
16 
13 
3 

14 
15 
4 



3" 

8 1/4" 

I l/8» 
4 3/4" 
4 1/2" 
l/2" 

6 l/2" 
3/4" 
3/4" 
3/0" 
l/4" 

II 1/8" 
7" 

7 1/8" 



+ 10$ lOBS 



Volume 
(dm3) 

11 
11 

10 

45 
32 

15 
24 
60 

19 

5 
10 

13 

4 

?59 
J6 

O.P85 m^ 



Total board feet may v^ry slightly but should be around 120. 
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jKSCRIPTION DE LA i'lROUUE KOKJOU I 



LISTE DE COMMANDE - BOIS KQS30U I 



3 x 15 cm - Framir6 



Longueur (cm) Nombre 

500 2 Bouchain 

460 1 Carlingue et qui lie 

565 1 Li vet b 

490 1 Renforts et tasseaux 

110 1 Bancs 

2 x 15 cm - Framire* 

Longueur ( cm ) Nombre 

475 1 Liases de bouchain 

140 1 Lisses d'^trave 

530 2 Borde" infe"rieur 

400 5 Fond 

55° 1 Borde* superieur 



Acajou 

3 x 7 x 265 era Membrures 
6 x 11 x 160 cm Etraves 

II y a eVLdemment plueieurs combinaisons possibles et celle-ci n'est 
qu'un exemple. 



ETUDE DU TEMPS POUR CONSTRUCTION 
(moyenne ) 





Heure 


Rabotage manuel des bois 


16 


Fabrication des membrures 


2 


Fabrication deB Etraves 


2 


Pose membrures, Etraves, carlingues 




Pose renforts et horde's 


6 


Equerrage du bouchain 


1 


Pose du fond 


8 


Rabotage du fond 




Pose qui lie et liases (bouchain et 




6" t raves ) 


1 


Enlever bateau et retourner clous 


1 


Fabrication et pose des sidges 


3 


Finition 


* 


Calfatage 




Total 


48 



Puisque le oharpentier travaille ggndralement avec un aide, il construct en moyenne une 
pirogue par 3 jours au minimum. Certains chantiers const ruisent une pirogue en 1^ jour 
alors que le record est 1 pirogue/jour. Ce taux nous permet d'estimer un rendement moyen 
minimum de 8 pi rogues par mois par chant ier. 

Pour des beooins en pirogues Betimes a 1 000 par annee, il y a lieu de prevoir l'entre- 
tien de 11 a 12 chantiers artisanaux. 

Bans la pratique cette production moyenne est de'passe'e et Be situe plutOt entre 10 et 
12 pirogues par chantier, par mois* 
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TTMBtpj PURCHASING JLJ5T 



Framir$ - 1 3/l6" X 5 

Length No. 

16' 4 3/4" ? Chinee 

15* 1 l/8" 1 Keel and inner keel 

IB* 6 l/2" X Cheers 

16* 7/8" 1 Jtiffeners and Beat supports 

3 1 7 3/8" 1 r.eate 

Framir* - 3/4" X 5 l/?" 

Length No. 

15' 7 l/8" 1 Chine mouldings 

4' 7 1/8" 1 Stem mouldingB 

17* 4 5/8" ? Lower planking 

13' 1 l/2" 5 Bottom plunking 

18' l/2" 1 Upper pi inking 



Mah ogany 

1 3/16" X 7 3/4" X 8' 8 1/4" Frames 
? 3/8" X 4 3/8" X y 3" sterna 

This is one example of many different combinations. 



TIME-STUDY 
(average hourB) 

Manual pinning of wood 16 

Frames making ? 

Making stemB 2 

Installing frames, stems, inner keel V2 

Installing stiffeners, Bide planking 6 

Chine fairing 1 

Installing bottom 8 

Planing bottom V? 

Installing keel, mouldings 1 

Turning boat, punching nail ends 1 

Making and installing seatB 3 

Finish planing , K? 

Caulking 5^2 



46 hours 



The boatbuilder generally works with an apprentice, and his minimum average output iB 
one boat every three days. Some carpenters build a canoe in 1 Y2 dayB, the reoord being one 
canoe a day. An estimated average production of 8 canoes per month can therefore be assumed. 

Experience has shown that average monthly production Ie much higher, i.e. 10 to 12 canoes 
per boatyard. 

If 1 000 canoes are needed in a year, th*?re should be 11 or 1? boatbuilders. 



DESCRIPTION DE LA PIROGUE KOSSOU 




Pig. 5 PirogueB monoxyles fabriquees on Iroko aur les la- 
gunes. Leur seule vertu semble etre leur longevite due an 
fort e'chantillonnage 

Fig.5 Dugout oanoe made of iroko. Its only advantage seems 
to be long life due to heavy scantlings 




Fig* 6 En arrid re-plan la pirogue KOSSOU I permet une 
coraparaison 

Pig. 6 The Koesou I in the background permits 
*jomparieon with the dugout 
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Fig-9 L 1 autre pirogue utilises est assembles aveo des planches de Saraba 
brutes de sciage. El lee manquent par leur etanoheitS, leur faible hauteur 
et leur courte duree 

Fig. 9 ^he other canoe in use is made of Baraba (obeohe) rough -sawn planks. 
It is not watertight, has a low freeboard and a short life 
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Fig, 11 Cos planches de cote (hordes) sont en quelque 
sorte oousues ensemble par dea clous ordlnaires re- 
tournes. Le goudron eat applique a l'exterieur 
plutSt que dans leB joints 

Fig. 11 The side planking is held together somehow by 
ordinary nailB. The o sulking putty is applied on the 
outside of the joints 




Fig. 13 Cette pirogue brisee montre l'interieur 
deH joints de bord6s a I'etrave 
Fig, 13 This broken oanoe shows the inside of 
the planking joints at the stem 




Fig. 12 



Fig, 14 LeB bouts sont couverts par un pont oloue dans 
le grain du bois (dono faiblo).Ce pont Bert de siege 
Fig, 14 The ends of the canoe are covered by a short 
deck-edge nailed along the wood grain (weak). This 
deok serves as a Beat 




DESCRIPTION OP THE CANOE KOSSOU I 



- 10 - 



CIFA/OP 2 




Pig. 15 Les joints sont de raauvaise construction 
Pig.15 Poorly oonBtruotad planking joints 





Pig, 17 Lbb pagaies varien . de largeur et 
de longueur nsais g ardent una forme ovale 
Pig. 17 Oars vary in width and length but 
are usually oval shaped 



Fig* 16 Lee planches de fond sont sur le long et jointee 
par dee tasBeaux. II n'y a pas de membrures 
Fig. 16 Bottom planking is put together lengthwise, planks 
are joined by oleats. There are no frames 



Pig.lB Ellea sont sou vent fabricniees d'une seule piece 
Fig, 18 They are often made from one piece of wood 
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EXPERIENCE DE KOSSCU 

La construction des pirogues autour du lac de Koesou est artisanale. 

Lob chantiers de construction sont situes pour la plupart dans les nouveaiix villages 
reconstruits pour accueillir les villageois sinistre's par le dfibordement du lac. 

Les charpentiers sont forteraent encadres par l'agence gouvernementale AVB qui fournit 
les mate*riaux de const ruction, contr&le la fabrication, paie la main-d ' oeuvre deB charpen- 
tiers pour ensuite vendre les pirogues aux p§cheurs. 

Comme il y a beaucoup de main-d' oeuvre diBponible, la construction a e"te* concue pour 
l'employer contrairement aux me'thodes induetrielles. Gette main-d ' oeuvre effectue unappren- 
tissage et c'est parrai eux que sont choisis les candidate charpentiers. 

Les actuels constructeurs de pirogues ci-aprfis de'nomme's charpentiers e*taient auparavant 
des menuisiers de village aveo une formation limite*e, inhe*rente a leur apprentissage. 

Comrae il s'agisBait d'obtenir une grande production de pirogues dfis le dfibut, un systeme 
de chassis et de gabarits fQt introduit dds le premier stage de formation* Ce systdrae pennet 
la fabrication de pirogues par un menuisier n'ayant pas la formation de charpentier de marine. 

Le chassis avec les membrures et e"traves assure une construction de formes syme*triqueB 
et de dimensions homogdnes. Les gabarits permettent la fabrication correcte des e* laments de 
formes. De plus ce systdme aces' 18 re la construction. 

La me*thode de construction allie la facilite* de fabrication et la solidite* de l'embar— 
cation. 

La pirogue e*tant identique aux deux extremiteB on e*vite la fabrication du tableau 
arridre. II n'y a que deux membrures, principaleraent pour donner et garder la bonne forne 
de l'embarcation. La cohesion des horde's est maintenue par des renforts; plus facileB a 
const rui re que des membrures. La Burepaisseur du bouchain pennet un clouage facile du fond. 
Les planches de fond transversales eVitent deB joints difficiles. 

La grande production des charpentierB demontre bien l'efficacite* d'un tel systeme. 

Une plus grande production pourrait §tre atteinte en rabotant et dressant les planches 
a l'usine avant livraieon aux charpentiers. Ce Bysteme aurait cependant 1 'inconvenient de 
couper les revenue des apprentis qui font actuellement ce travail dans les chantiers artisa- 
naux. 

CONCLUSION 

Afin d'atteindre la formula ideale menant a une construction artisanale e*conomiquement 
inte'gre'e au milieu, les e*tapeB a Buivre semblent @tre les suivantee: 

(l) stages de formation 
12) suivi des charpentiers 
(3) recyclage 

Ces trois stapes font partie de la dure'e de la formation laquelle peut s'e*tendre sur 
une pe*riode d'un an. Durant ce temps, la tutelle totale du dfibut s'estompera pour prendre 
un rOle de conseil sur la fin. C'est durant cette periode qu'il nous faut de*couvrir et 
solutionner les problemeB techniques qui pourraient nuire a une gestion autonome de la con- 
struction artisanale. 
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THE _K03S0_U EXPERIENCE 

Around Lake Kossou canoes are built by hand. Boatyards are mostly located in the new 
villageB which were built to replace the ones flooded by the lake waters. 

The carpenters are managed by the government agenoy AVB whioh supplies the building 
material, controls construction, pays wages and sells the' canoes to the fishermen* 

Since labour is freely available, boatbuilding is artisanal rather than industrial in 
order to provide employment* Candidate boatbuilders are chosen after an apprenticeship. The 
present boatbuilders were formerly village carpenters with limited training* 

A considerable number of canoes were renuired from the beginning of the operation, there- 
fore a system of moulds and patterns was introduced during the first training session* This 
Bystem enables a simple onrpenter without boatbuilding experience to build a canoe. 

The mould with the frames and stems ensures symmetrical form and homogeneous dimensions* 
The patterns permit precise construction of the shaping elements, moreover construction time 
is reduced to a minimum. 

The canoe has two identical ends which makes fabrication of a transom stern unnecessary* 
There are only two frames, mainly to give and hold the canoe's correct shape* Cohesion of 
the side planking is assured by the stiffeners which are easier to build than frame b. The 
heavier scantling of the ohine allows for easy nailing of the bottom planking which, being 
transversal, avoids difficult joints. 

The large output of the boatbuilders proves the efficiency of this system* 

Even greater production oould be achieved by ordering re^dy planed and dressed timber, 
but thiB would cut the additional income of the apprentices who now do this work in the boat- 
yards* 



CONCLUS ION 

The following steps should lead to artisanal boatbuilding which is economically inte- 
grated in the villages: 

1) training sessions 

2) follow-up of boatbuilders 

3) recycling. 

These three stages are an integral part of the training period, which can be spread over 
one year* In the beginning total authority will be necessary, but this should gradually 
change to counselling. It is during thiB period that technical problems have to be identified 
and solved, otherwise they will hinder the autonomous management of artisanal boatbuilding 
later on* 
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-I* * 

Cette f orraule ne peut re" us sir que dans la Desure out 

(a) le charpentier obtient facilement les natlriaux de construction but place) 

(b) le charpentier arrive a se faire payer ses pirogues. 

Gas conditions eupposent un aEveloppement regional avance" que l'on ne trouve guSre lore 
de la creation d'un lac artificiel. 

II est a pre" voir que la tutelle doive se prolonger jusqu'a ce que cos conditions de 
de'veloppement regional soient atteintes. 

Durant la periods de tutelle, il faudra prod aire les pirogues de la facon la plus 
economique tout en employant le plus de main-d ' oeuvre et en aesurant le pluS de formation 
possible. 

Afin de require les frais de transport, il semble que les charpentiere devraient e"tre 
regroupEs par regions. La determination des regions de regroupement sera fonction du trans- 
port Economique des matures premidres et du produit fini. 

Les charpentiere pourraient travailler dans des chant i ere rEgionaux sous controls du 
Service d'Etat charge* du de'veloppement regional. 

Les pirogues pourraient 6tre transporters au point d'eau le plus prds pour enBUite §tre 
livrees par voie d'eau aux different s villages de pdche. 

A priori t cette solution intErimaire semble la plus Economique. 

Durant cette periods les charpentiere devraient fit re forme's & la construction d'embar- 
cations de plus grandee dimensions, comme certains bateaux de transports. 

Les dimensions, charges et f one t ions de ces grandee embarcations seront limite'ee par le 
type de construction et les principes adoptds pour le KOSSOU I. On se limitera done a des 
embarcations a fond plat de faible tonnage. 

La construction d* embarcations pIub e'labore'eB, ou a fonctions particulidres , comme 
traversiers, remorqueurs , requiert une formation beaucoup plus Berieuse des charpentiere, 
ainsi qu'un chantier naval equipe", et une direction qualifies. Ce genre de probldme sort 
du ohamp des pose ibi lit 6s de la construction artisanale et devlent 1'objet d'un pro jet de 
chantier naval. 
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This formula will be auoaeBsful on condition that 

a) boatbuilding materials are easily available on the spot, 

b) the canoes are paid in oaah immediately on delivery. 

These conditions imply an advanced regional development which rarely exists where 
artificial lakes are created. 

It is expeoted that supervision will have to last until such oonditions have been 
reached. 

During this period, canoes will have to be produoed in the most eoonomioal manner 
while providing at the same time as muoh employment and training as possible. 

In order to reduoe transport oosts, the boatbuilders should be regrouped by regions. 

The boatbuilders oould also work in regional boatyards under the supervision of the 
government department in oharge of regional development. 

The canoes oould be transported to the nearest port and then by boat to the fishing 
villages. 

A priori, this interim solution seems to be the most eoonomioal one. 

At the same time, boatbuilders should be trained in the construct ion of bigger vessels 
suoh as boats used for transport. 

The dimensions, oapaoity and function of these bigger boats are limited by the con- 
struction and principles used for the building of Kosbou I, i.e. they will have to be 
flat-bottomed boats of a carrying oapaoity not muoh above 3 tons. 

The building of more elaborate boats for a specific purpose, suoh as ferries or tugs, 
requires more advanced training along with a well-erruipped boatyard and oualified manage- 
ment. This iB beyond the scope of artisanal boatbuilding and should be the subjeot of a 
separate project* 
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La premier beBoin pour entreprendre la production des pirogues est un tolt sous lequel 
travailler plus ou moins a l'abri de la pluie, maiB principalement a l'abri du soleil. 

Lea hangars rfipondent aux besoine sue-mentionnfis. 



The first requirement for boatbuilding is a roof for proteotion from the rain and sun. 
A shed meets these needs. 




Pig. 19 Chant ier art is anal 
Pig. 19 Art is anal boatyard 
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LISTE PES MATERIAUX PES HANGARS ARTI5ANAUX 



Norabre Dimensions (cm) Longeur (cm) Total (cm) Cubage (dm^) 



Montants avants 3 
Mont ante centre 3 
Mont ants arridres 3 
Femes 3 
Traverse b 4 
Equerrea 4 
Arc-boutant • pieds 2 
Clous 7 cm entre 

104 et 125 
CloueatOle 5 om 

entre 80 et 100 
Tflles 60 x 200 om • 33 



8 
8 
8 
8 
8 

15 
8 



274 822 

262 786 

250 750 

580 1 740 

720 2 880 

135 540 

210 420 

+ perte jfo 

273 

Cubage total 0,273 m- 3 




Coflt de revient 



BoiB 0,273 m3 x 18 000 CFA.f 
TOles - 33 tales x 450 CFA.f 
Clous 5 cm a t81e - 1 kg 1 200 CFA.f 
Clous 1 kg 



CPA francs 

4 932 
14 850 
200 

—HI 

20 000 



PRIX DE REVIENT D'UN CHANTIER 
(mate*riaux) 





CFA francs 


Hangar 

Chassis 

Etabli 

Etabli de dreBsage 


20 000 

5 000 
7 000 

2 500 


Total 


34 ^0 



Loecoutsdee materlaux pour 1* installation d*un chantler art is anal est done de 1'ordre 
de 35 000 CFA.f. 

L'6tabli est une partie importante de l'tfqulpement requie pour la construction* 

II n'est pas plus difficile de fabriquer un eHabli solide et pratique comme celui dont 
las dessins et la liste des mattfriaux suivent que d'en briooler un qui bougera et qu'on devra 
rdparer f requemment • 
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LIST OP MATERIAL FOR ARTISANAL SHED 



Front poBts 
Centra posts 
Rear pOBts 
Roof beams 
Transverse beams 
Braces 
Struts 



No. 

3 
3 
3 
3 
4 
4 
2 



125 nails of 3" 

100 roofing nails of 2" 

33 iron sheets 2* 7 l/2" X 6* 

Actual CQBt 

Timber 
Iron sheets 
Rails 



6 3/4" 



Dimension 



l/2» 
1/2" 
1/2" 
1/2" 
l/2" 



1 
1 
1 
1 
1 
1" 

1 l/2" 



CFA.f, 

4 932 
14 850 
_315 
20 000 



Length 
9 ' 

8' 7 1/8" 
8» 2 3/8" 
19' 

23' 7 3/8" 
4' 5 1/8" 
6' 10 l/2" 

+ 536 loss 
or 

US! 

9-73 
59.40 
1.26 



Volume 
(dm3) 

26 
25 
24 
56 
92 
24 
14 
256 

273 - 0.273 m 3 
116 fbm 



80.00 



COST OP ARTISANAL B OATYARD 
(material) 



CFA.f. US$ 

Shed 20 000 80.00 

Mould 5 000 20.00 

g Workbench 7 000 28,00 

Planing benoh 2 500 10.00 

Total 34 500 13S."00 



The workbenoh is an important part of the equipment. 

It is just as easy to build a solid and practical benoh as shown in the design 
as making a shaky one that needs frequent repairs. 
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ETABLI 
LISTE EES MATERIAUX 





Norabre 


Epaisseur 

9m 


Largeur 
2fo__ 


Longueur 

.dm 


Cubage (dm 3 ) 


Dessus 


A 


3 


4 


20 


400 


r\£. 

96 


CMb 


B 


4 


4 


20 


380 


122 


Montante 


C 


8 


4 


20 


81 


52 


Boute 


D 


4 


4 


20 


62 


20 


Diagonales 


E 


4 


4 


20 


182 


58 










cubage total 


348 , 
0,348 m 3 



Coflt dee mate'riaux 

0,35 m 3 & 18 000 CPA.f/m 3 - 6 300 CPA.f + clous de 10 om (2V2 kg) 

Total « 7 000 CPA.f environ 



WORKBENCH 
(list of timber) 





No. 


Thiokness 


, — — ^ 

Width 


Length 


Top A 
Sides B 
Uprights C 
End planks D 
Diagonals E 


3 
4 
8 
4 
4 


1 1/2" 
1 1/2" 
1 1/2" 
1 1/2" 
1 l/2" 


7 7/8" 
7 7/8" 
7 7/8" 
7 7/8" 
7 7/8" 


13* 1 1/2" 
12* 5 l/?" 

2» 10 5/8" 

2' 3/8" 

6' 



The quantity of timber re mired is 0.35 m 3 or about 148 board feet. 
CoBt of timber and nailB is 7 000 CPA.f. or US$28.00. 
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Fig. 21 Planohe butee contre le taaeeau 
Fig. 21 Plank Btopped against butt bloak 



Fig, 23 Etau de dresaage 

Fig. 23 Olaup for edge planing 
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Pig,24 DresBage* Noter que cette operation 
consiste & raboter la rive de la planche 
Pig. 24 Edge planing 




Fig. 25 Serre a, scier et a clouer les fonds 

Fig. 25 Clamp for sawing and nailing bottom planks 

Pig. 27 Noter le coin entre la planche et la machoire de 
l'gtau de dressage 

Fig. 27 Note the wedge holding the plank in the olarap 




Pig* 26 Plan one a dreBser coincee dans 
l'etan de dressage 

Pig. 26 Plank wedged into clamp for edge 
planing 
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Une autre piece importante d'equipement est le chevalet. 

II nous en faudra deux qu'on fabrlque selon leB dessina et photos qui Bulvent. Une 
Hate est incluse pour faciliter 1' achat des mattfriaux. 

CHEVALET 
LISTE DES MATERIAUX 





Nombre 


Epaisseur 


Largeur 


Longueur 


Total 


A - Traverse du des bub 


1 


4 


8 


100 


100 


B - Pieds 


4 


4 


8 


885 


356 


C - TraveraeB 


2 


4 


8 


90 


180 


I) - TaquetB du baa 


2 


4 


8 


61 


122 


E - TaquetB du haut 


4 


4 


8 


19 


78 


Une piece 4 m pour C, D et E 












Une pidce 4 m pour A et B 












F - Tige filete*e 


8 


$ 5 nan 




20 


160 


- Rondel lea 


16 


$ int 6 mm 






16 


H - Ecrous 


16 


pour tige 5 nun 






16 



Note i Tige peut avoir un diamdtre de 5 & 10 mm selon ce qu'on trouve & acheter. Choiair 1sb 
Serous et rondelles correspondants • 



A useful though not essential piece of equipment is the sai.hnrse. 
Make two of these following the design and photographs. 



5AWH0RSE 







No. 


Thickness 


Width 


Length 


A 


Upper crossbeam 


1 


1 1/2" 


3" 


3' 3 3/8" 


B 


Legs 


4 


1 l/2" 


3" 


?» 11" 


C 


Lower crossbeam 


?. 


1 1/2" 


3" 


V 11 3/8" 


D 


Lower braoe 


2 


1 l/2" 


3" 


1' 5 3/8" 


E 


Upper braoe 


4 


1 1/2" 


3" 


7 l/?" 


P 


Threaded rod 


8 


1/4" 




7 l/2" 





Washers 


16 


for above 






H 


Nuts 


16 







Comb in ation of timber 



For A t B 1 beam 13' 1 l/?" 
For C, D, E 1 beam 13' 1 l/2" 
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CHE VALET 





900 mm 
35 7/16" 



r.lefehvre too 
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Pig. 30 La tige file toe trave 
taquets et la traverse du ha 




BOATYARD ORGANIZATION 



- 28 - 



CIFA/OP 2 



D'autres pieces d'fiqui percent sont: 

(a) La presae dont 1' usage est illuatrl dans la pose des fonds. 

(b) La rdgle plate pour l'equerrage du bouchain et l'alignement deB joints, 
(o) La caisse a clous pour e'viter de tou jours chercher dee cIoue. 

(lea deaaina do cos pieoea d' ficniipemont figure nt la page suivante). 




Fig. 32 La oaiBse a oloua 
Pig. 32 The nail box 



Other pieoes of equipment, for whioh designs are shown on the next page, are: 

a) A clamp (shown in use during bottom planking in Pig. 25). 

b) A wooden straightedge for fairing the chine and alignment of planking joints 
o) A nail box. 
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REGLE PLATE 
WOODEN STRAIGHTEDGE 



40 cm 
15 1/2" 



100 cm 
3' 3 3/8" 



40 cm 

15 \tt 



1 

10 cm 

T 



PRESSE 
CLAMP 




27 cm 

©1/2" 



I em 3/8" 



NAIL BOX 
CAISSE A CLOUS 




40cm 
15 \/2" 
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L'etabli de rabotage Bert a raboter et a dresser let) planchea brutes de sciage. II aura 
une largeur de 40 a 50 cm et une hauteur de 70 a 80 cm selon le physique du charpentier. 

Pour dreBBer les planches de rooine de 15 cm on mettra dee calee dans la machoire dee 
6taux* 

II est nficespaire d' avoir un Stan de dreBBage fixfi sur chaque montant court (BOit troiB) 
afin de bien tenir les planches longues. 



KTABLI DE DRESSAGE 



LISTE DE3 MATEHIAUX 
N ombre Dimensions Longueur 



Total Cubage (dm3) 



Mont an tB courts 


3 4 x 


8 


100 


300 


Montants 


1 4 x 


8 


240 


240) 








230 


230) 








215 


215) 


Ferme 


1 4 x 


8 


580 


580 


Traverses 


3 4 x 


8 


45 


135 


Diagonales 


2 3 x 


15 


260 


520 


Etaux 


3 4 x 


8 


30 


90) 








40 


120) 


Planches 


2 3 x 


15 


500 


1 000 



685 



210 



10 
22 

19 
4 
23 



-45 

130-0,13 m3 



Gout des materiaux 

0,13 m 3 x 18 000 CPA.f 
1 kg olous 



CPA francs 



2 500 



The planing bench is used to plane rough-savm planks. It should be 1' 4" to 1' 7" 
wide and 2' 3" to 2» 7" high, depending on the height of the boatbuilder. 

When edge-planing plankB of less than l/?", Bhims should be inserted in the bench clamps. 

Three benoh clamps should be fitted - one on eaoh upright - in order to hold the longer 
planks tight. 



PLANING BENCH 



Short uprightB 
Long uprights 
Long uprightB 
Long uprights 
Rafter 
Crossbeams 
Diagonals 
Clamps 
Top planks 



No. 

3 
1 
1 
1 
1 
3 
2 
1 
2 



Dimension 



l/? M 
l/2" 
l/?" 
l/2" 
l/?" 
1/2" 

1/4" 
1/2" 

1/4" 



3" 
3" 
3" 
3 M 
3" 
3" 
6" 

3" 
6" 



Length 

3' 3 3/8" 
7' 10 1/2" 
7' 6 1/2" 
V 5/8" 
19' 
1' 6" 
17' 3/4" 
6' 10 l/?" 
16 • 4 3/4" 



The cost of this material is about 2 50O CPA.f. or US$10.00. 




c 
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Fig. 33 La caiese &mate > riaux sert a entreposer lea out i 1b, 
la qulncalllerie et les produits d'e'tanche'ite'. Cette 
caisse est souvent dlposee a l'extfirieur du hanger afin 
de libfirer oe dernier. Gee caissea eont d'ancienB 
"containers'* et, 8. cause de leurs fermertures et de leurs 
poids Aleve's, off rent une bonne se'curite', ainsi qu'une 
protection contre lea filaments 

Fig.33 The tool box is used to store tools, hardware 
and putty. This box is best left outside the shed. 
Former containers are most suitable as they offer pro- 
tection against the elements 




Pig. 34 Regie plate 

Pig, 34 Wooden straightedge 
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LISTS D'OUTILLAGE 

Indispensable 

Scie 60 cm 
Tiers - point 
Marteau 
Equerre 25 cm 
Tenaille 19 cm 
M«tre 
Crayon 
Rabot 

Pierre a huile 

Ciseaux a boiB largeur 3 cm 

Vilebrequin 

Meche a boie 5 nun 

Meche a boie 20 mm 

FraiBe 

Mdche de toumeviB 

3 eerre- joints ouverture 60 cm 

PreaBe-carrossier 20 cm 

Varlope ou riflard 

TruBquin 

Lime a boie (1 cSte" rond, 1 c8te* plat) 
Fer a calfater (un creux) 
Scie a chant ourner 

Facultatif 

Chaese-pointe 

Bastringue 

Pince a ecartement 

On devra fabriquer plusieurs coins ayant une longueur de 20 cm et une hauteur de 3 cm* 

Afin de faciliter le transport d'une pirogue soit du chant ier au camion ou jusqu'au 
bord du lac, on aura inte"r8t a conetruire une remorque. 

Lee plans et photoB qui suivent indiquent la facon de s'y prendre. 

Le bateau est fixe" au chariot par des cordes partant deB anneaux et attachees aux 
merabruree. En croiaant lea cordeB on obtiendra une rigidite* axiale plus grande* 
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TOOLS LIST 

Indispensable 

Crosscut saw 24" 
Triangular file 6" 
Hammer 16 oz 
Square 12" 

Carpenter' b pinoerB 7 l/? M 

Measuring tape 

Penoil 

Jack plane 

Oil stone 

Wood ohisel 1 l/4" 

Ratchet brace 

Steel boring bit 3/l6" 

Wood boring bit 3/4" 

Countersink bit 

Sorewdriver bit 

3 sliding clamps, 24" opening 

C-clamp 8« 

Jointer plane 

Marking gauge 

12" half-round bastard wood rasp 
Caulking iron 
Keyhole aaw 

Optional 

Flathead punoh 
Spokeshave 
Saw-Bet plierB 

A number of hardwood wedges 8" long and 1 l/4" thick, tapering to a thin edge* 

A Bmall trailer to transport canoes from yard to truok, to the lake, etc Designs 
and photographs show how to build Buoh a trailer* 



The oanoe is fixed to the trailer with cables starting from the rings of the trailer 
and tied to the frames of the oanoe. Greater axial rigidity is achieved by crossing oables 
over the boat. 
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CHARIOT DE TRANSPORT 
CANOE TRAILER 



PROFIL 
SECTION 



40 cm 

"15 1/2" 



UPN 100 mm 
CHANNEL IRON 4 



22 cm 
a 5/B" 



rnussiNKT 

ROI -LRU HEAIUNO 




CHEVRON 8i8» 90 cm 
WOOD ORAM 3"»3"lSO" 



\ANNEAII 04 

feu mono 6 mm 

niNG 4 11/2" 
iron noD r/4" 



TOLE 5 mm 

WON PLATE 1/4" 



SEI.ON LONGUEUR OU COUSSINET 
ACCOROINCi TO HEARING LENGTH 



FACE 

FRONT VIEW 



ouVEnTiittr; sklon lahc.euh he roue 

OPENING ACCORDING TO WHEEL WIDTH 



ENCOCHE 3<B cm 
All CENTRE Pll 

ntKvmiN 

NOTCH I l/fl" 1 3 i/e" 
AT CENTRE 
OF HEAM 




C'MEVHON 
• WOOD BEAM 



UPN 100 mm Im LONG 

4" CHANNEL WON 3*3 3/B" LON(! 



TOLE 5mm 

WON PLATE 1/4" 



C.'OUSSINET HE BROI.IETTE 
WHEELBARROW HEARING 



ROUE HE IWOUETTE 
'WHEELBARROW WHEEL 



JLJjdfibYLC f-OjO 
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Fig.35 Ici on a utilise" do petite UPN plutot que la tSlo de 
5 nun 

Fi .g»35 Here Bmall channel irons were uBed instead of the 
1/4" iron plate 




Fig # 36 Ce chariot est equip© d'un guidon qui facilite la 
manoeuvre 

Fig. 36 This trailer is equipped with a drawbar for easy 
man oeuve ring 
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ORGANISATION DU CHAN TIER 




Fig, 37 guidon devrait etre relie aux ensembles par une 
traverse pour eviter dea fatigues au joint du guidon-UPN 
Fig.37 The drawbar should be connected to the trailer with 
struts to avoid fatigue at the drawbar joint 





Fig. 39 La facon de transporter 
Fig. 39 How to carry the canoe 



Fig. 38 Chariot fixe au bateau 
Fig. 38 Canoe tied to the trailer 
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CONSTRUCTION DO CHASSIS 



ENSEMBLE MONTANTS DU CENTRE 
CENTRAL UPRIGHTS ASSEMBLY 

Echelle ( ^ |0 
Scale 



PLANCHE DE MONTANT 
CROSS PLANK 

. 62 cm 

2' VB" 



H 



2Z cm 

a 5/e" 



.1 




PLANCHE LONGITUDINALS 
CENTRAL PLANK 



(h> 



(B 

ft 



* I 1 



52 cm 
l' 8 VH" 



MONTANTS DROITS 
UPRIGHTS 



8 cm i 

■■ 3 i/b" r" 



T 



65 cm 

i 9 \lf 



■ I 



ft 



74 cm 

2* 51/8" 



II cm 
/* 3/8" 



4cm 4 

" T 1 1 H — 

4 cm 

I 9/16" 
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JOINT DE LONGERONS 
RUNNER .JOINT 

Erhelle (/75 
Scale 



BOULONS ttrr I? ■ 170 mm 

wood nou rs i/?" i 6 iM" 
■v. 




VUE DU DESSUS 

PLAN VIEW 2cm #4" 

. \ i , 

< Zcm 3/»" -T- J 

( » 1 T -4- t 



Le dessin "chassis" donne une vue gene" rale du chassis. Lea dimensions des difflrentes 
pieces sont specifiers sur les autres dessina et la lists des roateriaux. 

Lea longerons (partie A du desBin "montantB du centre'*) ont 8 cm d'gpaisseur, 16 cm de 
largeur et 5|9° m de longueur. On devra choiBir ces pieces dans du bois droit. Si la 
longueur de 5f80 m n'est pas disponible on devra joindre deux pl&ces selon le deesin "joint 
de longerons". Sur ce point noter le decalage des boulons* Les deux longerons seront e" cartas 
de 52 cm, e.t joints par lee 6 traverses de 4 cm x 8 cm (partie B) "montantB du centre" selon 
lea distances du desein "chassis" avec des clous de 10 cm. 



The drawing "Kooeou I Mould" gives a general view, while detailed specifications appear on 
the other drawings and lists of materials. 

The runners (Part A of drawing "Central Upritfhta Assembly") are 3 l/8" X 6 l/4" and have 
a length of 19'. They should be chosen from straight stook. If this length is not avail- 
able in one pieoe, a joint should be made according to the drawing "Runner joint". Note the 
staggering of bolts. Spacing between the runners is 1* 8 3/4". The runners are joined by 
six crossbeams of 1 l/2" X 3", using 4" nails. 
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Fig. 40 On ve*rifiera la ligne droits horizontal e en 
tirant un cordeau a l'arSte des longerons 

Pig. 40 Check the straight horizontal line by pulling a oord 
against the outside edge of the runners 




Pig. 41 On preparera 4 montanta 4 x 8 x 85 om (partie C) 
(desBin "montanta du centre"), 2 planches de wontant 
(partie C), qu'on assembler* pour obtenir la partlo 
centrale du chassis 

Fig. 41 Prepare four uprights of l 1 /2"x 3"x 2' 9^2" and 
two crossplanks and assemble them at the centre of the 
mould 



Fig.42 On prendra soin de verifier le 
niveau sur les traverses et de caler 
lea longerone ou nooessaire 
Pig.42 Check the level on the cross- 
beams and Bhim th'a runners where nec- 
essary 
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Pig. 43 On verifiera la ligne droite 
verticale dea longerons en tirant un 
cordeau sur le cdte* dea longerons 

Pig. 43 Cheok the vertical straight line 
with a oord against the sides of the 
runners 





Fig.45 Afin que les montants soient 
d'equerre avec les longerons, verifier 
avec une grande equerre de raacon 

Pig, 45 Cheok the right angle of the up- 
rights with a large carpenter*s amiare 



Pig.44 Lea montanto aeront oloueo oontre les traverses en 
faisant bien attention a lee plaoer du cote des traverses 
donnant vers les extremitfio du chasBis. Voir domain "chasuis" 
Pig«44 The uprlghtB are nailed to the oroesbeams. Attention 
should be paid to placing the uprightB on the side of the 
cros ©beams toward the end of the mould 
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Pig,46 Aveo la meme e"querre verifier 1* angle droit des 
montants en poo ant l'fiquerre sur lea traverses 
Fig. 46 Cheok right angle of the uprights with the same 
square on the crossbeams 




Fig. 48 On fixera ensuite les piede des 
niontants aux longerons, par deux clous 
de 10 om a chaque pied 
Pig. 48 The uprights are then nailed to 
the runners with two 4" nails eaoh 



Pig. 47 On fixera des aro-boutants entre les montantB 
et les longerons afin que les montants re stent a 
1 'equerre 

Fig.47 Struts are fixed to the uprights and runners 
to ensure that the uprights remain Bquare 
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MONTANTS OBLIQUES DES BOUTS 
END POSTS 



131 mm 
5 l/S" 



MONTANTS OBLIQUES 
POSTS 



722 mm 
i A 1/2" 



JL 





TAQUETS DE MONTANTS 
OBLIQUES 3 cm EPAIS 
PLATES I 1/4" THICK 



Erhelle 
Scale 



1/10 



H ) BLANCHE LONGITUDINALS 4 .Bern 
— CENTRAL PLANK , 3" 



TRAVERSE 4«8 cm 
CROSS BEAM 1 1/2" » 3" 



(A) LONGERON 8. 16 
.- RUNNER S^e 1 ' 



Erhelle 
Srale 



l/IO 



CHASSIS KOSSOU I 
KOSSOU 1 MOULD 

r. lefebvre fao 
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CONii 'MICTION DU CHASSIS 



ANGLE HE TETE DES 
MONTANTS OBLIQUES 
TOP ANGLE 
OF END POSTS 

DETAIL DES PORTE ETRAVES 

Erhrlle . 

srain 1/25 STEM SUPPORT DETAILS 




CHASSIS KOSSOU I 
KOSSOlf I MOULD 

xJefebvre. 1ao_ 
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Pig.49 On preparera lea ir.ontantB obliques et Iob taqueta P du 
deBBin "montants obliques". On les assemblera sur l'etabli 
aprfes s'etre assure d'un eoart de 52 cm entre les parties ex- 
terieures du baa des montants. On fabriquera lea porte-etraveB 
se Ion le dessin et on ooupera la tete de 1' ensemble montants 
obliques selon le dessin "detail des porte-etraves" 
Pig. 49 Prepare the end posts and platea according to drawing 
"End posts". Assemble them on the bench making sure that the 
spread of the poBts is 1' 3/8". Mount Btem supports and cut 
the head of end posts according to the angle specified in the 
drawing 




Pig. 50 On fixara temporairement les mon- 
tants obliques contre l'extromite des 
traverses avant 

Pig. 50 Tack end posts onto the end cross- 
beams 



Pig. 51 n'anaurer que le desuous dee montants obliques 
correspond aveo le dessous des longerons 
Fig, 51 Chock that the end posta are flush with the under- 
side of the runners 
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Fig. 52 MeBurer le centre dea traverses 
avant. T faire correBpondre le centre du 
porte-e"trave 

Fig. 52 Mark the centre of the end orosa 
brace 





Fig. 54 Pour verifier la position 
d'equerre dee montants obliques tirer un 
fil a plorab part ant de la tete da montant 
oblique. Le fil a plorab doit tomber le 
long de la traverse 

Fig. 54 To oheok the vertical square of 
the end posts f use a plumb bob from the 
top of the end posts. The plumb bob must 
fall against the side of the crossbeam 



Fig. 53 Fixer aveo 2 clous de 8 cm 
Fig. 53 Fasten with two 3" nails 



MOULD CONSTRUCTION 



- 48 - 



cifa/op ? 




Fig. 55 L'ennemble precentcra cet aspoot 
Fir. 55 The unit should look like th.'« 





Fiff.57 Fixer la planche longitudinals H 
contre le desBouB des taquets de montantB 
obliquea et contre le deBsoua des planches 
de montant 

Fitf.57 Fasten the central plank to the 
underside of the plate at the end posts 
and to the underside of the central crosB- 
plankB 
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v 



Fig. 59 Avec un clou plants sur le 
centre den port e-e*t raves , tirer un 
cordeau 




Ki/j.60 Le cordeau doit tomber sur la ligne 
d'axe dea plancheB de montants. Prendre 
soin de pincer le cordeau afin de s* assurer 
qu'il est vraiment droit 
Pifj.60 The line rauot fall on the centre 
mark of the croeeplanks. Snap the line to 
make sure that it ia straight 



Si le cordeau ne tombe pas sur le centre dee plancheB 
de montant on verifiera: 

(a) l'equerrage des montants du oentre en appuyant 
Bur lea traverses; 

(b) fil a plomb tire du oentre dee porte-etraves cor- 
reepondant au centre de la traverse* 

On effectuera alors les ajustements requis. On fixera 
eneuite les montants obliques sur Ibb traverses et les 
longerons. 

If the line does not fall on the centre mark of the 
oroBsplanks. oheok: 

(a) square of the central uprightB using crossbeams as 
a base; 

(b) plumb bob from nail at end posts should fall on 
centre of corresponding crossbeam. 



MOULD CONSTRUCTION 



- 50 - 



CIFA/OP 2 




Fig*6l La position d'equerre des planches de montant se 
ve'rifie en meBurant du coin d'une planche au coin oppose 1 
da 1' autre planche 

Pig. 61 The square of the orossplanks is checked by measur- 
ing from the corner of one plank to the cross corner of 
tho opposite plank 




Fig. 62 Cette mesure doit §tre la m8me a 2 mm prfis lorsque 
faite aux deux autres coins des planches 

Pig. 62 When measuring the other two corners of the plonks, 
measures must be the same within l/l6" 




Fig.63 Si cette mesure n'est pas la m§me 
dans les deux sens t on devra pousser ou 
tirer sur les planches jusqu'a ce que 
les deux mesures en X soient pareillee* 

On tient alors les planches en position 
avec des arc-boutants 

Fig.63 If measures are not the same, push 
or pull planks until they tally. Hold 
planks in position with Btruts as shown 
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Fig. 64 A 4 cm de chaque c6te" du centre des planches de 
montants on clouera dee taquets dfipaasant de 2 cm 

Pig.64 At 1 l/2" on each Bide of centre marks on the oross- 
plankB, fasten cleats protruding 3/4" 






Fig. 66 Marquer le centre dee porte- 
nt raveB 

Fig*66 Mni*k the oentre at the top of 
Btera supports 



Fifj.65 Ijut les porte-otraves a. environ 
80 cm du doBsue, on marque ra le oentre 
de la largour pour nous servir de repere 
lors de la pose dee etravea 
Fig.65 Mark the centre of the stem sup- 
ports at 2* 7 l/2" from the top to have 
a reference when installing the Btems 




Fig. 67 Ainsi que le centre des planches de raontant 
Fig. 67 Mnrk off centres of crossplanke 



f-iPULD CONSTRUCTION 



- yd - 



CIFA/OP 2 



Si 19 chassis doit 8tre installs ailleura, on verra a ce qu'il eoit alors pose 1 sur un 
sol plat. Avant de s'en servir on ve'rifiera son alignement par un cordeau tire* du centre 
deB porte-e'traveB. Si le cordeau ne correspond pas aux centres des planches de merabrure, on 
devra caler lea longerons aux endroitB ou le sol est bas. On ve'rifiera la ligne droite des 
longerons avec un cordeau dee sub et du long de ces derniers. 



LISTS DBS MATERIAUX - CHASSIS KQ55QU I 



Nom des pieces 


Ref. du 
plan 


Nombre 


Epais . 
(cm) 


Larg. 

(cm) 


Long. 

(cm) 


Total 
M 


Cubage 


Longerons 


A 


2 


8 


16 


575 


it, 50 


0,147 200 


Traverses 


B 


6 


4 


8 


68 


4,80 


013 056 


Mont ants droit du centre 


C 


4 


4 


8 


90 


3,60 


011 520 


Mont ants obliques 


D 


4 


4 


8 


90 


3,60 


011 520 


Porte-fit raves 


£ 


2 


4 


8 


95 


1,90 


006 080 


Taquets montants obliques 


P 


2 


3 


22 


20 


0,40 


002 64O 


Planches de raontant 





2 


3 


22 


80 


1,60 


010 560 


Planche longitudinale 


H 


1 


3 


20 


445 


4,45 


026 700 



0,229 276 

+ 10# 0,022 927 



Total 0,252 203 



LISTE ACHAT DE BOIS 

4 x 8 x 4i10 m - B 

4 x 8 x 4 11 - D 

4 x 8 x 3,60 ra - c 

4x8 x 2 m - E 
8 x 16 x 5,75 m * 2 fois - A 

3 x 20 x 4i50 m * H 

3 x 22 x 2,00 m - G + P 

COm APPROXIMATE PES MATERIAUX ■ 5 000 CPA francs 

Main-d ' oeuvre - 16 heuree/homrae 

CLOUS NOMBRE 
10 cm 80 

8 cm 60 

7 cm 10 

6 cm 40 
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If the mould has to be moved, the new site should have level ground. Before using the 
mould oheok the alignment with a line drawn from the centre of the stem supports* A line 
should alBO he pulled along the top and sides of the runnerB. Shims and pOBts should be 
used to straighten the runners if necessary. 



KOSSOU I MOULD 



( L ist of material) 



r— ■ 




No. 


Thickness 


■■ ■ 

Width 


Length 


Runners 


A 


2 


3 


1/8" 


6 


1/4" 


18' 


10 3/8" 


Crossbeams 


B 


6 


1 


l/2" 


3 


1/8" 


2* 


2 3/4" 


Central uprights 


C 


4 


1 


l/?" 


3 


1/8" 


2' 


11 3/8" 


End posts 


D 


4 


1 


l/2" 


3 


1/8" 


2« 


11 3/8" 


Stem supports 


E 


2 


1 


l/?" 


3 


1/8" 


3' 


1 1/2" 


PI ate b 


F 


2 


1 


1/4" 


8 


5/8" 




7 7/8" 


Crossplanks 


a 


2 


1 


1/4" 


8 


5/8" 


?' 


7 1/2" 


Central plank 


H 


1 


1 


l/4" 


7 


7/8" 


14' 


7 1/8" 



Total quantity of wood is 0.25 m3 or 106 board feet. 
I 



TIMBER PURCHASINCI LIST 



B 1 l/2" X 3 1/8" X 13 1 6" 

D 1 l/?" X 3 1/8" X 13' 1 l/?" 

C 1 l/?» X 3 1/8" X 11* 9 5/8" 

E 1 l/?" X 3 l/8" X 6' 6 3/4" 
A (2X) 3 1/8" X 6 1/4" X 18* 10 3/8" 

H 1 l/4" X 7 7/8" X 14 1 9 1/8" 

Q-F 1 l/4" X 8 5/8" X 6' 6 3/4" 



NAILS 

80 of 4" 
60 of 3" 
10 of 2 3/4" 
40 of 2 1/4" 



Cost of materials is about 5 OQP CFA.f. or US$20. 00. 
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MEMDRURES 
FRAMES 



TRAVERSE DU HAUT 
UPPER URACE 



1/75 




463 mm 
f 6 1/4" 



-H K 



lefebvre Lac 



o 




GABARIT DE MEMBRURES 
FRAMES PATTERN 

Echelle (/|fl . 
Scale 



r. lefebvre fgQ 



60 cm 
l" 11 5/8" 




COUPE EN AXE 
SECTION VIEW 



CONTRE PLAQUE . 1 1 60 1 124 cm 
PLYWOOD V8"l 24" I 48" 

6*8x50 cm 

2 l/4"i3 1/8" « l'75/B" 

COTE DE MEMBRURE 
FRAME SIDE 



TRAVERSE DU HAUT 
UPPER BRACE 



TRAVERSE DU BAS 
LOWER BRACE 

3 i 6 i 50 cm 

1 1/8" x 2 1/4" » l'75/8" 

3*5 x68 cm 

I l/8"il 7/b"k2'2 3/4" 

6(8*68 cm 
2l/4"i3)/8"x2'23/4" 



N. B. 

LES PIECES A,B,C, NE 
FONT PAS PAR TIE 
DU GABARIT 

N. B. 

A. B.C. ARE NOT 
PART OF THE 
PATTERN 



o 
v> as 

S3 

§ § 

a 

s r 

CD 
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GABARI T UB M13HBRUKIgj 
FRAME l'ATTURN 




Pig. 68 Dane du contreplaqu4 marin ou exterieur de 5 mm on deooupera les gabarite A, 

B t G f eelon le desein "membrures". (Jeux~ci nerviront a tracer leB bois deB membrures. 

A uno extrerftite d'un gabarit de traverse A on B on percera des trous de 5 nun selon le 
des Bin "troua de viB", oe qui servira a marquer lo pelage des via. 

Sur un oontreplaque exterieur de 60 x 124 cm epaisseur 10 mm on tracera la membrure 
Be Ion le desein "marabrureB" en commencant par 1'axe central. 

On preparera leB bois H, E, D, P du des sin "gabarit de membrureB" qu'on clouera au 
oontreplaque selon oe meme dessin. 

Apres que lea bois auront etes pointes au oontreplaque du cote trace, on devra retourner 
le oontreplaque pour y traverser des clous dane leB bois. 

Fig»68 A piece of l/4" marine or exterior plywood iB used to cut out the patterns A f B ( 
C according to the design 'YraraeB". These are used to trace the frame parts. At the 
end of the patterns A or B drill 3/l6" holes according to the design "Frame screws", 
ThiB will be used to mark the exact plaoe of the screw holes. 

On a piece of 3/8 or l/2" marine or exterior plywood 24" X 4^" 1 trace the frame starting 
with the axis line. 

Parts H ( E, D, l' 1 of drawing "Frame pattern" rhovtlfl bo nailed to the plywood according to 
the same drawing. After they have been tacked on the drawn side of the pattern, turn 
round and nail parts H f K, D, P from the othor side of the plywood to ensure solid 
f aatening. 
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Fig. 69 r ?raoer quatre coten, deux traverses Fi^,7o 
du haut A ot deux travorsea du baa B avec les 
gabarita de tragage 

Fig. 69 Trace four aides, two upper braces and 
two lower braoea uaing the tracing patterns 
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Pig. 71 Assembler lea parties de merabrure darnj le gabarit 
Pig. 71 Place frame parts in the pattern 





Pig. 73 Percer les trous d«3 4 cm de prof nide'ir 
avec un foret de 4 nun ou aveo un <~ \ .> uont la 
pointe a ete aplatie a o :te if.i'geur. LaiBBer 
le foret depasser de 4 cm du vilebrequin 
Fig. 73 Drill 5 72" holes l 1 /2" daep either with 
a regular bit or a nail flattened to proper 
width. Let the bit protrude l/z" from the drill 



Pig. 72 Coincer lea deux traverses par un bloo et un coin. Taper 
doucement sur les boutB de cotes de membrures pour s' assurer 
qu'ils buttent contre le gabarit. Aveo le gabarit troul de tra- 
verses marquer lea trous de vis sur ohaque traverse 
B'ig. 72 Tighten the two braces with a block and wedge. Tap lightly 
on upper ends of frame sides to ensure that bottom edges touch 
pattern blooks. Mark sorew holes on both braoeB with pattern 



Fig. 74 Avec une f raise ou un gros foret, frainor nee trous pour y 
reoevoir la tete de vin 

Pig. 74 With a oountersink bit or large drilling bit enlarge the 
holes to lodge the screw heads 
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Fabrication dea membrurea 




Fig, 75 Frotter le f iletage deB vis avec du 

savon pour faciliter le vissage 

Fig* 75 Ru ^> Bcrew threads with soap for easy 

screwing 





Fig. 77 Installer leB membrures a cheval but 
les planches de montants de fa? on a ce que 
les traverses touchent la face des planches 
et que les cotes des membrures embarquent 
eur les cotes des planches. Leg traverses 
doivent donner vers le centre de la pirogue. 
Verifier que la traverse du bas de la mem- 
brure soit partout a l'egalite du deBBus de 
la planche de montant 

Fig. 77 Install frames on the orossplanka 
bo that the frame braces face the cross- 
planks and frame sides lie on the ends of 
croseplanks. Frame braces should face 
the oentre of the canoe. Check that lower 
brace is flush with top of the orosBplanks 



Fif%76 Vieser de preference aveo une meche de tournevis 
dans un vilebrequin 

Fig. 76 It is beBt to screw with a screwdriver bit Bet 
in a hand drill 
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Pig. 78 Comrae lee cotes de la mombrure aont appuyes a 
fond sur leB planohes de montant leB membrures sont 
centres automatiquement 

Pig. 78 Since the frame sides are tight against the endB 
of the croBBplanks, frames are automatically centred 




Fig. 79 Fixer temporal rement en clouant la traverse 
du bas contre la planche. Laisser les tStes de cl 
d^passer de quelcrues centimetres 

Pig. 79 Fasten temporarily by nailing the braces to 
crossplanks. Let nail heads protrude at least l/?' 




Pig. 80 Remarquer que les cote's des membrures donnent 
vers les bouts de la pirogue et les traverses sur le 
centre 

Fi£.80 Note that the sideB of the frames are facing 
the ends of the canoe whereas the braces face centre 
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Fig.8l Dane un contreplaquee* de 5 nun 
de"couper un carre" de 20 cm de cOte*. 

Tracer uno ligne cent rale et triangle 
aelon deaain "gabarit d' fit rave". 

Decouper ce triangle avec un ciseau 
& bole en faisant attention a laisser 
une rive droit e et nette a l'inte'rieur 
du triangle 

Fig. 81 Cut a square of 8" sides from 
l/4" plywood. 

Traoe axis and triangle according to 
Btem pattern design. 

Cut out with a wood chisel, taking oare 
to leave a olean, straight line at the 
inside of the triangle 



QABARIT D'ETRAVES 




Fig. 82 A la base du trit lfcle fixer un bois de 
2,5 x 5 x 20 cm 

Fig. 82 Fasten a stook of 1" X 2" x 8" at the base 
of this triangle 
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GABARIT D'ETRAVE 
STEM PATTERN 



GRANDEUR NATURE 
DU TRIANGLE A TAILLER 
FULL SIZE OF TRIANGLE 
TO CUT OUT 



LA PARTIE WCHUREE 
REPRESENTE L'ETRAVE FtNIE 
THE DOTTED LINE SHOWS 
THE FINISHED STEM 
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Fabrication des 6 t raves 




Fig»83 Apres avoir dreBae lea boia d'etrave aux dimensions 
6 x 9 x 80 cm, appliquer le gabarit sur lea bouts du boia 

Fig. 83 After planing stem timbers to size 2 3/8" X 3 l/?" X 
2' 7 hold pattern against timber ends 




Fig.84 et tracer aux deux bouts 
Pig. 84 and traoe at both ends 
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Pig. 85 Avoc un treequin partir de I'endroit ou 
a' arrets le tracage du gabarit et tracer cette 
ligne tout du long eur le deaaus dea boia 
Fig.85 With a marking gauge start from the pat- 
tern marks and trace all along top of timber 





Fig. 87 Raboter les parties extSrieures aux 
marques de trusquin. 

Etrave finie 

Deux Straves seront requisea par pirogue 

Fig, 87 Plane the timber until the marks are 
reached. Photo ahowa the atem ready to in- 
stall. Two stems are required for each oanoe 



Fig. 86 Pour r^intenir le boiB durant le rabotage le olouer 
en oblige aux extremitea centre le cote de l'etabli 
Fig.86 To hold timber during planing, edge-nail it to the 
aideB of the workbench 
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(;on.;truction de la pirogue 

i 0E3 de la oarlingue et des etraveB 



Fig. 88 La carlingue doit depaeaer de quelques centi- 
metres de chaque porte-etrave ; on la cloue temporaire- 
ment dans le taquet de montants obliques apreB avoir 
verifie son allgnement aveo le porte-etrave 
Fig. 88 The inner keel must extend a little beyond 
each Btem support. After checking ita alignment with 
the otem support, tack it temporarily to the plate of 
the end posts 




Fig.yo On marquera l'endroit de coupe cn 
tenant une e*querre sur le porte-e'trave 

Fig,, 90 Trace the cut by holding a scm-^re 
against the stem oupport 



Fig. 89 On fixera la carlingue aux traverses de mem- 
bruros avec deux clous de 7 cm 

Fig. 89 Fasten inner keel to the lower braces of the 
frame with two 2 3/4" nails 




Pig. 91 On Bcie lea bouts dSpaBsant Fig. 93 Ainei que le centre des bouts d'etraves 

des porte-e"t raves 

„, „, _ _„ _ . Fig«93 Also mark the centre on the ends of the stems 

Fig. 91 Saw off the ends of the inner keel 

protruding beyond the Btem supports 




Pig. 92 On marquera ie centre des bouts de carlingue 
Fig. 92 Mark the centre of inner keel right by the cut 



CIFA/OP 2 



- 67 - 



CONSTRUCTION UE LA PIHOGUE 
Pose de la oarlingue et dee etravea 




Pig. 94 On posera les Straves but lee porte-etraves en faisant 
coincider lea marqueB de centre, On tient l'etrave en place par 
un Berre-joint et on centre 1* autre "bout sur le porte-etrave 
Pig. 94 Place the stems on supports, making sure that centre 
marks coincide. Hold stem in place with a clamp and centre the 
other end on the support 





Fig. 95 La fixation temporaire des ntraveu 
se fait par un clou on tr avers de l'etrave 
a environ 30 cm du bout de la oarlingvc 
rig. 95 Nail through stem to support tem- 
porarily, at about 12" from the inter- 
section with the inner keel 



Fig. 96 L' autre bout sera fixe" en travera 
par une point e en oblique 

Si le boie est dur on devrp percer pour 
clouer 

On pourrait aussi fixer l'e'trave en 
clouant par le deosous du porte-e"trave 
Fig. 96 The other end of the stem is fasten- 
ed with a nail at an acute angle. The stems 
can also be held by nailing through from the 
underside of the supports 
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Pig. 97 Pour couper se guide.' aur le dos de la sole appuyee 
contre la qui lie 

Pig. 97 To mark the cut at the bottom of the stems, place 
the baok of the eaw against inner keel 




Fi£*99 Couper au deosua du trait pour finir au rabot en verifiant le joint 
o arlingue-6trave avoo le cote du rabot, Marquer le centre de l'etrave sur 
la partie rabotee. Ajuster aveo le centre de la oarlingue et pointer 
l'etrave contre le porte-etrave a proximite de la carlinguo pour eviter 
tout deplacwmont durant la fixation des bouohains 

Fig. 99 Cut a little above the mark and finish by planing, Check Btraight- 
nees of the joint with the Bide of the plane. Mark centre of stem on the 
planed surface. Adjust to centre of the inner keel and tack down to avoid 
novement of the stem during chine installation 
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Pose dee touch alns 



1 3/4""" 



GABARIT 



EQUERRAGE DES MEMPRUPES 
FRAME 

FAIRING PATTERN 

GRANDEUR NATURE 
VVU. SIZE 



100 mm 
4" 



j ^ I e f © b v r e . _ J a jj_ 



43 mm 



^ 



^ 



1 




I 1/2" 



1 



I 1 

k - 



100 mm 
4" 



_1. 
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Pig* 100 Avant as poser lee bouchainB on devra. equerrer lea 
cots' b de membrurfcR Be Ion le gabarit d'equorrago dee mem- 
brureB. C'est du cote donnant vers les extrimitea de la 
pirogue qu'on doit raboter, tree peu a la fois, jusqu'a 
ce que le gabarit s'appuie bien sur le plat de la membrure 
et le oote rabote" 

Pig- 100 Before installing chines, frames must be faired 
according to the pattern. Planing should be done little at 
a time until the pattern fits snugly against the frame and 
the planed side 




Pig. 101 Ajuster un bouchain pour qu'il d6paoae un peu de 
I'etrave. Noter que la rive du bouchain doit effleurer le 
bout rabote de I'etrave 

Fig. 101 Pit the ohine to extend a little beyond the Btem. 
Note that the edge of the ohine haa to be flush with the 
planed end of the stem 




Pig. 102 On le maintiendra par un eerre-joint 
dont la viB est calee d'un bloc pt>ur ne paa 
ab£mer le bouohain. On pliera le bouohain 
jusqu'a 1' autre Itrave p'jur a 'assurer de sa 
longueur suffisante. S'. la planche est trop 
courts on y fera un jci>;t. (Voir detail au 
ehapitre joint.) On fera de merae pour l'autre 
bouohain. Appliquer le produit d'etanch6it6 
sur les deux cote's de I'etrave. Reposer le 
bouchain en prenant soin que le doigt du 
serre— joint appuie oontre le porte-£trave et 
1' arete de I'etrave 

Fig. 102 Hold the ohine with a clamp using a 
block under the clamp screw so as not to mar 
the wood. Bend the ohine all the way to the 
other stem to make sure it is long enough. If 
the ohine is too short make a joint (see chap 
ter Joint). Repeat for the other chine. Apply 
putty on the two faces of the stem. Replace 
the chine taking oare that the finger of the 
clamp "-eats on the stem support and Btem edge 
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rose dee bouch.'iina 




Pig. 103 Ce n'est que dans oette position qua le serre-joint 
tiendra bien 

Pig. 103 The clamp has to be in this position to be tight 




Fig* 10/J Serrer le bouchain en position 
contre la premiere membrure 



Fig. 104 Tighten the ohine in position 
against the side of the first frame 



Pig.105 Ajuster le bouchain a, effleurer le haut de l'fitrave 
Pig. 105 Adjust the ohine to be flush with the planed end of 
the stem 
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Pig. 106 Fixer avec 3 olous de 8 cm. II 
serai t bon de tracer una ligne de clouage 
Bur le bouchain afin que Ibb clous ne de- 
p assent pas a l'int^rieur de l'etrave. 
{Jette lignfl visee au centre de l'etrave 
evitera tin placer deB clous trop pre a de 
la face de 1'eHrave et qu'on devrait re- 
placer pour raboter leB bouchains contre 
la face de l'etrave 

Pig, 106 Nail the chine to the ptem with 
three 3" nails. It is recommended to traoe 
a nailing lin# to avoid that the nailo ex- 
tend inside the boat. This tine will aloo 
avoid naile being too clone tu iba atem 
and having to remove thnm wlion planing the 
planking 




Pig. 107 A juste r le bouchain contre la 
premiere membrure en frappant Bur un bois 
appuye contre le bouchain 
Fig. 107 Adjust the chine against the first 
frame by tapping on a wooden board held on 
top of the chine 



Fig.108 Tenir le bouohain en place par un »^ 
Berre— joint 

Fig. 103 Hold the chine in place with a 
clamp 
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Pone den bouohains 




Pig. 109 Fixer aveo 3 clous de 7 cm, Hoter 
que le serre-joint est en dehors de la 
ligne de clouage. Garde r le serre-joint 
en place jusqu'au cintrage des bouohains 
a 1* autre etrave 

Pig. 109 Fasten with three 2 3/4" nails. 
Note that the clamp is outside the nail- 
ing line. Keep olamp in place until both 
chines are bent on the other stem 



Pig* HI HoBer 1' autre bouchain et clouer sur 
1* etrave avoo 3 clous de 8 cm, et ia premiere 
membrure aveo 3 clous de 7 cm. Noter que lore- 
qu'on utilise tin serre-joint sur les planches 
tondres on doit toujours protogor le bois par 
des oales aux points d'appui du serre-joint 
Fig. Ill Install the other chine in the same 
way. Note the blocks under olamp to avoid 
damage to the wood 




Fifr.110 Scior le bout de bouchain de"passant 
de l'etrave 

Fig. 110 Cut the chine end protruding from 
the stem 
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Fig. 112 Couper le bout rie la douxieme 
planche de bouchain 

Pig. 112 Cut the end off the second ohine 
plank 





Fi£.1l4 Les maintenir par un serre- joint. 

En veVifiant que ces planches soient h la hauteur de 
1'eHrave, appuyer un des bouchains cori^"^ i'etrave 
et tracer une liftne de coupe deSpafisant I'etrave. 
RelScher lee deux bouchains et couper la plnnche 
marquee. Appliquer le produit d 'etanchlite* des deux 
c6te"s de I'etrave. Rapprooher les deux bouchains en 
mfime temps contre I'etrave 

Pig. 114 Keep them together with a clamp. 

While making sure that the chines are at the height of the 
stem, press one of the chines against the Btem, trace a 
cutting line and let the eut ohine extend beyond the stem. 
Release both chines and out the marked one. Spread putty 
on stem. Bring the two chines bnok ngainst the stem 



Pip. 11 3 Attrapor 1' autre bout des bouchains et les 
presner ensemble au~desBus de la deuxieme etrave 
Pig. 113 Get hold of the ends of the chines and bend 
both at the same time over the other stem 
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Pose dea bouchains 





Fig. 116 Glouer lea bouchains aveo chaoun 3 clous de 7 cm danB 
la deuxieme membrure. Si le bouchain tomb© plus bas que le 
coin de la membrure, le relever avec un serre-joint 
Fig»ll6 Nail both chines to the remaining frame with three 
nailB of 2 3/4". If the ohine goes below the frame edge, 
use a clamp to raise it. Use a block at the contact point 
of the clamp 



Fig. 115 Lea maintenir par un serre-joint 
cale de blocs. Le serre-joint devra etre 
dec ale de la ligne de clouage. Le Berre- 
joint pourra tomber sur la ligne de clouage 
pour autant qu'il soit au centre de la 
planche. On pourra alors clouer de chaque 
cote avant d'enlever le serre-joint. Scier 
lea bouta assez pres de l'Strave pour qu'il 
ne reste qu'a raboter 

Fig, 115 Maintain the ohineB with a clamp 
fixed on the inside of the nailing line. 
The clamp can also be on the nailing line 
provided it is in the centre of the plank. 
Nails will then be hammered on each side 
of the clamp before removing it. After the 
second chine is nailed down, the ends should 
be cut close enough to the stem ao that only 
planing remains to be done 



Fig. 117 Bien appuyer le bouohain contre la membrure aveo un 
serre-joint car il aura tendance a ne pas ooller contre le coin 
de la membrure. Si le bouohain eBt plus haut que le coin de la 
membrure taper but un bois contre le bouohain pour le faire 
descendre 

Fig. 117 As the ohine will have a tondenoy to pull away from the 
frrtme edge, use a clamp to check this problem. If the chine is 
too high, tap with a block and hammer before nailing 
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Fig, 118 Position preferee d'un joint dans le bouchain 
Fig. 118 The beBt plaoe for a joint iB between two 
stiffeners 
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Fig. 119 Si lea longueurs disponibles ne suffisaient pas, 
pour disposer le joint entre deux renforts comme oi-haut 
on fera un joint normal. On devra fixer le renfort sur le 
joint ot aj outer du cote dee hordes une piece de meme 
epaisaeur que le joint 

Pig. 119 If the plank lengths are not long enough, make a 
normal joint between two stiffeners. The otiffener will be 
fastened later to the jointing plank, A piece of wood of 
the same thickness as the jointing plank will be placed on 
top of stiffener and planking 
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Fig. 120 Compter 14 morceaux de 3 i ? x 4J om. Arrondir le& 
deux aretes d'un meme cote. Marque r le centre de la largeur 
Bur deux renforts. Aligner les renforts par rangee et marquer 
Fig. 120 Count 14 pieces of 1 l/8" X 2 3/4" X 16 3/4". Mark 
the centre of the width on two stiffeners. Align them all and 
mark off 




Fi£.1.?1 Menuror 50 om a oartir do la membrure et marquer 
Fig. 121 Measure 1' 7 5/8" from the frame and. mark the chine 



CONSTRUCTION DE LA PIROGUE] 
Fabrication et pose dee renforts 




Fig. 122 Mesurer & partir du meme point de 
la membrure et marquer a tous les 55 cm en 
allant vera lee e*traves 

Fig. 122 Measure and mark every 1' 9 5/8" 
from there to the Btems 




Pi;;. 123 Tracer ces marques a l*6querre 
Fig. 123 Trice these marks with a snunre 
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Fig. 124 Aligner le centre det. renforts aur cob 
marques et tenir par une presse. Ajuster Is 
renfort & 2 ou 3 mm plus bas que le bouchain 
Fig, 124 Match centre of stiff enere with these 
marks and hold with a C -clamp. Adjust stiff on- 
ers l/2" lower than the ohine 




Fig. 125 Asa sure z-vous que lo renfort est 
d'6querre avec le bouohain 
Fig. 125 Make sure the stiffeners are square 
with the chine 

Fig. 127 Los clous de 7 om devront etro 
de f aeon a ne pas fendre les renforts 
Fig. 127 The 2 3/4" nails are staggered 
order not to split the stiffeners 




Fig. 126 II est preferable que la vis de la 
presse soit a 1'interieur de la pirogue et le 
doigt de la presse centre a l'exterieur du 
bouchain pour pouvoir clotwr de chaque cote 
Fig. 126 The damp screw should be on the in- 
side of the canoe to ease nailing, the damp 
finger at the centre of the plank to permit 
nailing on each side of it 



dec ales 
in 
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Fig. 128 Retoumer Iob pointes en travers du grain Fig. 130 Le charpentier chevronne se nervira rf'wie 

et vers le centre du renfort. Le clou du centre ^roBse pointe comma appui sur le bout du clou pour 

peut etre tourne d'un cote ou de 1' autre le retourner dons le renfort 

Fig, 128 Turn nail ends across grain and toward Fig. 130 The experienced carpenter bends th« nails 

centre of ptiffeners. Turn centre nail in or o\it over a bigger nail 




II y aura done 7 renforts par bouchain 
Fig. 129 I5 ovr retourner les pointes, main- Fig. 131 Nails so bent will not get caught in the fishing netB. 
tenir un raarteau but la tete du clou pendant There are seven stiffeners on each chine 
qu'on frappe de travers our le bout du clou 
Fig. 129 To bend nail ends, hold hammer on 
nail head while striking sideways on nail end 
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Pig. 132 Appliquer le produit d'etancheite" sur une rive 
de la planche 

Pig. 13? Apply putty to one edge of the lower planking 




Pig. 133 S* assurer qii'i 1 y en a eur les cSfce's des etraves. 
Fixer a l'dtrave comme pour le bouchain mais avec dee 
oIoub d© 7 cm 

Pig. 133 Make sure there is enough putty on both sideB of 
the stems. PaBten to the stem the Bame way as before 
but use 2 3/4" nails 
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Pose des bordes 




Pig, 134 Tenir sur lee renforts par deB preanes et ferine r lo joint entre leB deux planches par 
un serre-joint prenant appui eur le bouahain. Au moment de clouer but un runfort, toujoura 
avoir un serre-joint dans les intervalles de chaque cote du renfort a olouer. Protager lee 
riveB du bordS avec des bois entre le doigt du Berre-joint et le bord6. Fixer aveo troia 
pointeB de 6 cm dec alee a en diagonale 

Fig. 134 Press the Btiffenera with C-claraps and close the fc>lank joint with bar clamps fitted 
on the chine. When nailing on a stiff oner always use a bar clamp in the intervals on each side 
of the etiffener being nailed. Protect the edges of planks with blocks under the clamps. Fasten 
with three 2 l/4" nails staggered diagonally 




Fitf.135 Toujoura verifier quo Ion borde appuyont Ki^.136 Voioi un exemple ou le borde ne collo pas 

aur toute la lar^eur contre lea ronforto Ki/:.136 Here the planking does not adhere to the 

Pig. 135 Always check that the planking fits r , iff cner 
closely against the stiffenera in all its width 
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Arreter de fixer cette planche sur le renfort du centre et re'poter les memes operations 
sur le borde de 1' autre cot6 de la pirogue jusnu'au renfort du centre. A ce point, cintrer 
les deux planches en meme temps Vers l'6trave. En appuyer une contre l'Strave. Rapprocher 
les deux bordes de l'Slrave at lea y maintenir par une corde. Reprendre le clouage au centre 
en allant verB l'etrave et alterner de cfite a oharue renfort afin de terminer le clouage des 
deux plancheB en meme ternpB a l'dtrave- Surtout, ne pas olouer une planche tout au long 
d'un meme cot6 avant de clouer 1 'autre. 

Pour le bord6 supfirieur, proc^der de la meme maniere, mais en ne fixant rrue deux cloua 
par renfort. 

Pour le livet il en est de meme mais aveo deux clous de 7 cm. 

Nail this plank on the central stiffener nnd then stnrt on the other Bide of the canoe 
up to the central stiffener. At this point, bend both planks at the same time toward the 
other stem and tie them down with a rope. Start nailing again from the central stiffener 
toward the other stem, alternating the nailing to have both sides of the canoe progressing 
together. It is important not to nnil the plank on one side ill the way and the plank on 
the other side after* This would foroe the mould and produce a twisted canoe. 

Proceed in the same way for the upper planking, using only two nailB on each stiffener. 

The same goeB for the sheer, but with two nails of 2 3/4"- 




Fig. 137 Poise du livet 

Pig. 137 Installing the sheer plank 



Fir,* 1 3ti Bontes ponos 
Pig .13& 'oide planking 
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Joints de bordes 



Un joint danB un borde doit Stre fait entre deux renforts. Pour Bavoir ou couper le 
borde, on l'appuiera en position sur fitrave, renforts et membrures. Dane l'intervalle entre 
deux renforts ou le borde doit s'arre'ter on m^rrruera le centre de cet espnce Bur le borde a 
oouper. Le borde Bera ooupe a 1'eouerre. 

La longueur de la cale-entretoise sera de deux centimetres plus courte que la distance 
entre les deux renfortB. 

If a joint is necessary in the side planking, it should be placed between two stiff on- 
ers. In order to know where to out, apply the plank in position and bend it starting at the 
stem. Mark the centre of the distance between the two stiffeners where the plank ends. Take 
this mark to the plank and out the plank stniare across. 

The length of the jointing plank will be 1" shorter than the innide dirstance between 
the two ntiffpnf»rs. 




Fig. 139 Position du joint entre deux ronforts 
Fig. 139 Position of joint between two ntiffenorn 




Mo ! 'r iu^r lo centre de la o.ile-entretoine et Fig.l/|l Placer les deux hordes a joindre, bout a bout 

pointer 8 clous enlignen contre la regie 

Ki/>140 Knrk centre of the jointing plank and nail Fig. Ml Set the two planks to be jointed end to end 

down with R nails aligned against the side of the straightedge 




Fig. 143 Enf oncer partial lement les clous du centre et Fig. 144 Enf oncer touB lee clous et retourner en trave 
verifier la ligne droite de 1' assemblage contre la regie grain 

Pig. 143 Hammer nails halfway down close to the joint Pig. 144 Hammer nails all way down and bend nail ends 
and check the straight line against the straightedge 



eoireo oqq jo 

epXaut eqq. uo axi\% eoox ^oo\ XXT* %^oC eqj, 9Vl* a Li 
©PTQq.no eqq. uo q*itq ^fx IfrfSTd nwoq«q up 

ntte}«q np JnaT.jeqxe ,x ep eoua»redd« eqqeo q.o 1H* 2 "ViH Jmax j i»l u 1 «T e P eouea«dde oq.-j.eo vjxm %ujo£ oq 9^x*i^u 




JteM Bxqq. pe^uaeq.x^ e <l a^eMx^ pxnoijB Bquxof* 
•eouBO aq* jo pue aaqqo oiu qv eq pxnoqe qinoC puooes 
ei{q '^uiTiuexd eqq. vx sp^ta «q oq quToC euo ueqq. woui 
SX Bjeqq ueq K 'spue uanq. puu ux Jaunireq «oq.oqd eqq. uo 
paq.uoTpui sa »ux>iu«xd <*tt uo btjvu eaow OX e^XH ^X'STd 

eq.Tns ep isute 

gaioq.x'e q.a rveotyeq np q.noq ejq.mj,x ^ ■eaes aui^xxnop ex 
's^paoq sax suop aatej ^ q-uxof im,p Bnxd no.nb&io'i 
•jetunoq.&x qe aoouojue 'oqoqd uoxes 
s^aodsrp 'sdpjoq s&x anox^J S04q.tve (H -iQood ^l*3XA 




eepaoq ep aquxof 



- £9 - 



BUILDING THE CANOE 
Pairing 



- 86 - 



CI FA/OP 2 




Pig. 148 Enlever le plua grog de l'excds our le bouchain 
Pig, 148 Start fairing of the chine by pinning off excess 




Pic* 150 \vqv l'oeil le long du bouchain 
verifier s'il y a dee boar.eB et lea raboter 
Pig, 150 Sight cnrefully along ohine to 
check for evenness, and plane where 
necessary 
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CONSTRUCTION DE LA PIttOGUE 
Equerrage 




Pig. 151 Terminer l'Squerrage en appuyant una regie contra 
la carlingue et Iob deux bouchains. La rdgle doit 
toucher a plat partout 

Pig. 151 Complete fairing making sure that the straightedge 
touches both ohines and th$ inner keel at the same time 




Pig, 152 Enlever lee clous tenant l'e"trave 
au chassis et raboter les bouts de horde's 
depassant de l'strave 
Pig* 152 Remove the nails which hold the 
stem to the stem support. Plane off the 
ends of the side planking 




Pig. 153 Verifier le rabotage de cette facon 
Pig. 153 Check the planing in this way 
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Pig, 154 Aligner la premiere planche avec une membrure 
Pig. 154 Align first bottom plank with one frame 




Pig. 155 Vous assurer que la planche depasse d'au moine 
2 nun a ohaque bout 

Pig, 155 Make sure that the ends of the plank Btick out at 
least l/l6" on each Bide 



Pig. 157 Retourner la planche et soier en dehors du trait 
en s'appuyant Bur le fond du bateau 

Pig* 157 Turn the plank over and out outside of the line, 
leaning the plank against the bottom of the oanoe 




Pig. I56 Appuyer la planche euivante et 
tracer le long du bouchain 
Pig. 156 Push next plank ngainst the first 
and traoe along the ohisie 
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CONSTRUCTION BE LA PIROGUE 
Pose du fond 




Fig. 158 Dresser eur place et essayer contre 
la planche en place juBqu'a. ce qu'on ne voit 
pas le jour entre les deux planches. Eviter 
que le joint ne Boit ouvert vers l'intfirieur 
du bateau 

Pig. I58 Edge-plane each plank and check with 
the preceding plank until no light filters 
between the two planks. Make Bure the plank 
seam is absolutely tight 




Numfiroter chaque planche avant de les enlevor. 
Enlever lc3 clous qui tiennent les membrures au chas- 
sis. 

Rornplir d'une cheville do bois, tremp<5e de produit 
d , e , tn.nch6it6 , t lc trou en travers les Straves. 

Appliquor le produit d' fitanch^ite" sur les bouchains 
ct le den sou g der, 5 1 raves. 




Fig. 160 Avec trois clous de 7 cm clouer sur le bouchain, en 
ligne avec une membrure. Enduire de produit d'etanoheite le 
cote adjacent de la planche Buivante 

Pig. 160 Apply putty on the ohine and stem ends. Fasten the 
first bottom plank with three 2 3/4" nails to the chines and 
two 2 l/4" nails to the inner keel. Align this first pl?>nk 
carefully with a frame. Apply putty on the edge of the ad- 
joining plank 




^ig.lfil Pres de 1' autre cote de la planche coincer la serre 
contre la carlin^ue 

Pits. 161 Fix wood clamp onto the inner keel close to the free 
side of this plank 

l r ig.l59 Verifier avec une equerre 

Fitf«159 Check with a square. Prepare each bottom plank' this way and 
number them. Remove nails holding the frames to cross planks 
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Fig. 162 Aveo un ooin de 3 x 40 cm forcer la deuxieme planche a collar contre la premiere. Le raastio 
devra gioler du joint. Fixer aveo 3 clous de 7 cm contre le bouchain et 2 cloua de 6 cm oontre la oar- 
lingue. LeB olous but la carlingue devront etre ohevauahes oomme Bur les renforts pour eviter de 
fendre. En olouant sur la oar lingue on donnera but chaque clou t un dernier coup de facon a forcer la 
□ar lingue a, eoller oontre la planche de fond 

Fig. 162 Prese this plank against the first by forcing a 1" X 15" wedge between the wooden clamp and 
the Beoond plank. Putty should ooze from the joint. Nail down as before. Stagger nails on the inner 
keel to avoid splitting. When nailing the inner keel, give a sharp blow to eaoh nail to improve con- 
tact between the two parte 




Fig. 163 Proceder ainBi juaqu'a ce qu'on ait couvert le re'duire la largeur de la planche pre'ce'dente afin de 
fond du bateau pouvoir bien clouer la planche du bout 

Fig. 163 Continue like this until the bottom of the Fig.l64 If the end plank is leB3 than 4 H wide^ redu< 

oanoe is covered the width of the preceding plank to ensure secure 



fastening of the end plank 
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CONSTRUCTION DE U PIROGUE 
Pose du fond 




Fig.165 Raboter la demiere planche en ligne 
avec l'etrave 

Fig.165 Flane the last plank in line with the 
stem. Fill nail holes with dowels brushed 
with putty 




r —-mf 




Fig. 166 Verifier comme ceci 

Fig. 166 Check fairing in this manner 




Fig. 167 Sur le bouchain chasser les tStes 
de clous a proximi.te" des planches de fond 
(avec la t§te d'un clou de 10 cm) 

Fig. 167 Countersink the heads of the nails 
on the chine over the stem close to the 
bottom planks, using the head of a 4" nail 




Fig. 168 Raboter le bout des planches de fond a figalite" 
avec le cSte* du bouchain 

Fig. 168 Plane off ends of the bottom planking flush 
with the chine planks 
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Fig. 170 Nettoyer le surplus de produit 

d'etanchSite aux jointB 

Fig. 1^0 Clean off surplus putty 




r'ig. 171 Raboter les surepaisseurs entre 
leB dirferentes planches de fond 
Fig. 171 Plane off excess thickness from 
bottom planks 
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CONSTRUCTION DE LA PIROGUE 
Pone de la qui lie 




Fig. 172 Centrer la qui lie sur le fond au- 
deBSuB de l'etrave en mesurant l'egalite de 
chaque o8te. Pointer en place. De merae a 
1' autre bout du bateau 

Pig. 172 Centre keel on the bottom over the 
Btera. Nail down and repeat at the other end 




Pig. 173 Au centre de la longueur du bateau 
meBurer jusqu'a egalite des deux ootes et 
pointer 

Pig. 173 Measure for symmetry in the centre 
of the oanoe and nail the keel down 




Pig. 174 S'il y a besoin d'un joint dans la quille, tracer une ligne a 
angle en appuyant une equerre do 30 cm le long de la quille. Repe'ter 
1' ope rat ion sur 1' autre piece de quille et coupor. Joindre de facon a 
ce que le recouvrentent du joint eoit vers l'arriere du bateau 
Fig. 174 If the timber io short and a joint ia necessary, trace a line 
at an angle by holding a 12" square on its ends along the keel. Repeat 
on the other side and out. The overlap should be near the rear of the 
oanoe 
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Pig. 175 AprflH avoir fixe la quille sur 
le fond avec leB clous de 7 cm enpaoee 
de 30 om, tracer lea boute et oouper 
Fig. 175 After nailing the keel on the 
bottom and inner keel with 2 3/4" nails 
spaced 12" , trace ends and cut off 





Plff.176 
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CONSTRUCTION DE LA f 'I ROGUE 
lose de la li^se de bouchain 




Fig. 177 N'en dresBer qu'une rive qu'on 
posera vers le baa alora que 1' autre 
de" pas sera un peu les planches de fond. 
Fixer avec les clous de 8 cm Bur lea 
e'travea et 7 eur lea renforts. Ne 
clouer que vers le bas du couvie- joint 
de facon a ce qu'il n'y ait pas de cloua 
dans le grain dea planchea de fond. 
He clouer que sur lee €traves et lee 
renfortB m8me a'll y a du jeu entre 
xd couvre- joint et lea planchea de 
fond. Chaaser les tStea dea cloua fixant 
lea planches du fond au bouchain 



Fig- 177 l'l;>ne only one edge of this moulding nnd place 
th-it side toward the sheer. Let other aide etiok out 
from the bottom planks. Far, ten with 3" nnila on the 
stems and ?. 3/4" nails on the otiffeners. Nail only 
from the bottom of the moulding so th-it there are no 
naili; in the ends of the bottom planka. Nail only on 
sternti and stiffeners even if there is some play be- 
tween moulding and bottom planks. Make sure the nails 
of the bottom planks at the chine are punched in well 




Fig. 178 Kaboter ]e couvre- joint al'figalite" 
du fond 

Fi.:.l7''3 11' ne off the moulding flush with 
tho bottom 
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LISSE D'ETRAVES 
STEM MOULDING 
3 1 15 cm 
I l/S" * 6" 
Echelle 
Srale 



1/50 




T 

14 cm 
51/2" 

i 



5 1/2 



70cm 
Z' 3 i/af 



— H 



t Ah* r « laxL 
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CONSTRUCTION DE LA PIROGUE 
Pose de la llase d'6trave 




Fig. 179 Preparer le bois Belon le dessin. 
Appliquer lo produit d' 6tanch6itfi. Fixer 
avec dee clous de 7 cm 

Fig. 179 Prepare stem moulding aoccrding to 
drawing. Apply ^utty. Fasten with 2 3/4" 
nails 




Fig.lBO Si l'on d^nire eviter 1' usage d'un gabarit on peut olouer 
en plaoe une planohe Ho 2 x 14 x 70 am 

Fig. 180 If you do not want to use the stem moulding pattern, nail 
a plank of 3/4 H X 2' 3 l/2" in place. Whothor or not to une the 
pattern ie a question of availability of tools 
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Fig.1b1 Raboter et ecier 1 'extremite* selon 
lee formes couvertes par cette planche 
Pig. l8l Plane and Baw this plank according 
to the pieces covered 




Pig. 182 Lisse d'fitrave finie et posee 
Pig. 182 Finished stem moulding 




Fig. 183 Autre vue de la lisse d'etrave avec 
le haut fini et le trou d'amarrage perce. 
Noter le recouvrement dea touts de la quille 
et des liases de bouchain 

Fig. 183 Other view of stem moulding with 
mooring hole. Note how thiB moulding ooverB 
the ends of chine mouldings and keel 
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Pose dee banoB 



L* emplacement dea bancs eat diet* par la goCtt personnel des pScheurs de la region oil le 
bateau est const ruit, A ca sujet il y a autant d' opinions qu'il y a de recettes de couscous . 
Noub presentonB ioi la version d'un banc de deux pagayeura sur l'avant et d'un aur l'arriire. 
Quel que soit 1 ' emplacement t la construction des assises des bancs demeure la m8me. 

The position of the seats is a matter of personal preference of the fishermen. There 
are as many opinions on this subject as there are couscous recipes* Here we Bhow one Beat 
for two paddlers in front and one at the rear. The framing construction of the Beats iB 
the same wherever you place them. 




Pig, 184 A partir du premier renfort de l'arriere poBer 
un autre renfort a une distance de 16 cm. Sur oeB deux 
renfortB fixer un taquet de 3 1 7 em & 27 om du livet, 
A partir d'une planohe de 3 1 15 x 36 cm tailler le bano 
dont un oote aura 36 ora de long et 1' autre 30 cm. Fixer 
contre ohaque taquet avec deux olous de 7 cm 
Fig. 184 Install a stiff ener at 6 l/4 M from the first stif- 
fener from the rear. Fasten a beam of 1 l/8" X 2 3/4" onto 
theBe two etiffeners at l) l/2 u from the sheer line. Cut 
the seat 14 l/8" X 12" , using a plank 1 l/8" X 6" X 14 Y& n . 
Fasten to each beam with two 2 3/4" naila 



Fig. I85 Bano fini 
Fig. I85 Finished seat 
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Pig. 186 Le bano avant aura une longueur de 74 cm 
d'un cotfi et de 70 °ni de 1' autre 
Fig. 186 The length of the front Beat iB 2' 572" 
on one side and 2' 3^2" on the other 




Pif7.l87 Le banc avant seta situe Bur 1' avant 
du troisieme renfort a, partir du bout. 
Arrondir les bouta dee renfortB et dee mem- 
brureB a la hauteur du llvet 
Fig. 107 The front seat is plaoed in front of 
the third atiffener from the stem. Round off 
edges of the stiffeners and frames at sheer 
level 
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CONSTRUCTION Dfi LA PIROGUE 
l''inition de la coque 




Fig. 188 Pour enlever le bateau du chassis employer 
quatre ou six personnes 

Fig. 188 Call four to six people to remove thn canoe 
from the mould. It can be done by one person by lift- 
ing the canoe and sliding it on one Bide 




Fig.ldy Caler le bateau sous lea coteB pour 
l'empecher de bouger 

Pig. 189 Block the canoe under the sides to 
prevent rocking 




Pig. 190 Retourner les oIoub d6passant des 
renforto et de la oarlingue. Les meilleurs 
charpentiers retourneront la pointe des 
clous dans le bois a l'aide d'un olou de 
10 om 

Pig. 190 The remaining nail endB are turned 
under 




Fig. 191 l'ercer le trou d'aniarrage dans 
I'etrave aveo une meche de 20 mm 
Fig. 191 Drill mooring hole in the Btem 
with a 3/4" bit 
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Fig. 193 



Fig. 192 Certains pecheurs ne voudront pas 
que l'etrave depasse de la pirogue car 
leurs filets s'y aocrochent. II faudra 
alors couper ce bout, que l'on rabotera 
enBuite en arrondissant 
Fig. 192 Some fishermen will want the stem 
end flush with the sheer so that nets will 
not oatch on it. In that case cut the end 
and round off with a plane 




Fig. 194 On percera le trou d'amarrage en ahoisioBant 
un <aligneraent de la meche pour ne pas rencontrer de 
olous 

Fig. 194 When drilling the mooring hole, choose a apot 
where you will not hit against nailB 
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CONSTRUCTION DE LA PIROGUE 
Fin it ion de la ooque 




Fig.195 Trou d'amarrage vu de l'interieur Fig. 197 Inidde of oanoe hefore finishing 

Pig. 195 Mooring hole seen from inside 




Pig. 196 Vue du fond 
Pig. 196 Bottom of oanoe 
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Pig. 198 Dana un contreplaque de 5 mm on 
taillera un gabarit Be Ion le deasin 
Pig. 198 Cut a pattern from Y4" plywood 
according to the design 




Fi£.199 ^ur una planohe de 25 mm d'epais- 
seur on tracera la forme de la pagaie a, 
l'aide du arabarit. La planohe devra avoir 



10 5 - " CONSTRUCTION DE LA PIROGUE 

Fabrication des pagaies 




Pig. 200 On ociera la planche Be Ion le contour 
trace. Une soie a chantoumer est preferable 
pour ce travail, maiB pluBieurs charpentiers Be 
servent d'une aoie ordinaire 
Pig. 200 Use a keyhole saw to out out the oar f 
giving better results than an ordinary saw 
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Pig. 202 On rabotera jusqu'a obtenir tine 
epaisseur de 5 mm ft u bout. L'epaisseur 
augmentera jusqu'au debut du manohe 
Pig. 202 Plane until the blade tip is 1 /4" 
thick. The handle itself is 1" thiok 



Fig. 204 A la tete du manohe on creusera 
de chaque cote du plat, pour la prise 
des doigts 

Pig. 204 Make dents on top of the handle 
for easy holding 




Piff.203 Round off all edges with a Fig. 205 Pa^aie terminee 

bastard wood rasp Pi e ,205 Finished oar 
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ENTRETIEN 



AprftB la construction lee pirogues devront 8tre remise'es aur dee pneus en attendant la 
livraiBon. Elles peuvent 8*tre empires Bur une hauteur de troiB pirogues. Ceci evitera 
l'attaque par lea termites. 

After construction and awaiting delivery, the canoes should be put up on tires. This 
will prevent premature rot and termite attacks. When the fisherman uses his canoe regular- 
ly, it should be left in the water, made fast on the shore in a wind-protected spot. 



Lorsque le pecheur ee Bert regulierement de bb pirogue, il la laiBsera sur l'eau, contre 
la berge, amarree a un endroit protege du vent. 

Si la pirogue ne doit pas servir pour une periods de plus d'une Bemaine, la duree de la 
pirogue sera amelioree, si elle eat tiree au sec et tour-ne'e a l'envers pour que l'air circule 
autour. Que le fond soit protege du soleil par des branchages. 

Tandis que la pirogue est s&che, apres une semaine dans cette position on devra la 
badigeonner a 1 •exte'rieur avec du Shell 58 ou du Cryptogil C. Get entretien araSliorera 
quelque peu la longeVite de la pirogue et se fera 1 ou 2 fois par annee. 



If the canoe is not used for more than a week, it should be hrmled dry and turned over 
for air circulation. The bottom should be proteoted with branohes. 

When the oanoe is dry, paint the inside and outside with Sholl 58 or Cryptogel C or 
Pentox. This will prolong the life of the oanoe and should be done at least twice a year. 




Fig. 206 
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CONTROLES DE QU ALIUS 



Le controle de la quality de la pirogue doit 6tre fait au moment de son achat et de son 
i ramat ri culat i on . 

Ce controle doit Stre fait par quelqu'un ayant 1' experience de la construction des pirogues* 
La liate qui suit facilite ce contrOle et en assure l'exactitude. 

(1) Trous de fixation temporal re dee 6traves touches par dee chevilles. Trou d'amarrage 
de 2 cm daira le haut dee e*t raves. 

(2) Ouverture maximum de 2 mm entre lea joints de bordes ou de planches de fond, Ceci 
seulement si le bois utilise* n'6tait pas compl&tement sec au moment de sa livraison* 

(3) BordeB cloues sans espace aux renforts. 

(4) Clous retournes en t ravers du grain et point es des clous enfoncls dans le bois. 

(5) RenfortB et membrures ne d6 pass ant pas du livet. 

(6) BordeB oolles sur lee e'traves et lea membrures. 

(7) Fond appuye" sur la carlingue. 

Des tournees pe*riodiques des chant i ere artisanaux par un instruct our devraient faire 
ressortir les points suivants. 

(a) qualite* de travail du charpentier; 

(b) sa production; 

(o) la condition du chassis et des gabarits; 

(d) 1' fit at de l'approvisionnement ; 

(e) competence du contrOleur. 

La feuille de tournee mentionnant les points a surveiller eBt incluse* 
Ces tournees devront fit re suivies d'un rapport aux autorites. 



FEUILLE PS TOURNEE 



endroit 



Sate 



Const ru'cteur 



No. pirogues vues 

Nombre pirogues non nume'rote'eB 



non finieB 



en chant ier 



Nome des employe's 
Norn des apprentis 
Chassis 



e*tat des planches de membrures 



a l'equerre 
alignement 

longerons droits en axe 

longerons arc6s 

longerons contre-arces 

longerons vrill6s 

montant d'fitrave a l'equerre 

autrea 
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Quality oontrol of the oanoe must be carried out at sale and registration tine* 

This has to be done by someone who is well experienced in oanoe construction. The 
following oheok list will be of help: 

1) Temporary fastening holes on stems must be well plugged and puttied. There has to 
be a 3/4" mooring hole in stem tops. 

2) Maximum gaps of 5/64" allowed in planking. This applies only if the wood used was 
not completely dry. 

3) Planking to be nailed tight against stiff eners. 

4) Nail ends should be turned across the grain and into the wood* 

5) Stiffeners and frames should not extend beyond the sheer plank* 

6) Planking to be nailed tight against stems and frames. 

7) Bottom planks to be nailed tight against inner keel. 

At regular inspections of the boatyards the instructor should stress the following 
points: 

a) Quality of boatbuilder's work 

b) Output 

c) Condition of mould and patterns 

d) Adequacy of stock 

e) Competence of the controller 

These inspections should be followed by a report to the authorities. 

INSPECTION^SHEET 

Date Place 
Boatbullder 

Registration numberB of oanoe a awaiting delivery 

Number of canoes not registered unfinished in construction 

Names of employees 
N times of apprentices 

Mould Condition of orosBplanks 

Square of crosn plonks 

Axial alignment 

Runners straight on axis 

Horizontal straightness of runners 

Square and plumb of end posts 

Various 
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CONTHOLBS DE QUALITE 



Gabarite 
Matlriaux 



ueure 



Produotion 

1er mois aprfta tournee 
2drae mois aprftB tournee 
3ime mois aprds tournee 

Moyonne 
Etat general du chant Ier 



Entretien dee out 11b 



Qatar-its 



Remarquea 



Signature et nom 
Personne accompagnants 

Quality du travail 



planch a covrtes de fond 

3 x 7 - livet et qui lies 
3 x 7 - mombrureE 

2 x 7 - bord4 Bupe'rleur 

3 i 15 - bouchain 
2 x 15 - borde"B 

€ t raves 6 x 12 
mast icon 

clous 6 - 7 - 8 cm 

6toupe 

vis 6 x 60 



piroguee abrite'es du soleil 

pirogues remisees, Bur pneus 

pirogues non livre*es depute dernidre tournee 

bois range* par dimensions 

stanches marteaux; longueur 
coin 

ecies - affutage 

- voie 
rabot - 

merabrurea 
6 t raves 

equerrage membrures 

Stat de la route 

distance du chant ier au lac 



out lis desire's 
divers 

completer la Hate de verification 
et faire sonunai rentent les reroarqueB 
import antes 
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Patterns 

Material Inventory 



Produotion 



General condition of yard 



Tool maintenance 



Patterns 



Remarks 



wear and tear 

Short bottom planks 

1 3/l6" X 2 3/4 ,r - sheers and keels 

1 3/16" X 2 3/4" - frames 

3/4" X 2 3/4" - upper planking 

1 3/16" X 5 1/2" - chines 

3/4" X 5 1/2" - lower planking 

2 3/8" X 4 3/8" - b terns 

Putty 

Nails - 2 3/8", 2 3/4", 3 l/8» 
Oakum 

Sorews - 2 3/8" #14 

First month after inapeotion 
Seoond month after inspection 
Third month after inapeotion 
Average 

Canoes shielded from the sun 

Canoes stored on tlreB 

Canoes undelivered Binoe last inapeotion 

Wood staoked according to Biee 

Hammer handles (lengthy wedge) 
Saws (sharpening, set) 
Plane (sharpening angle) 

Frame b 
Stems 
Fairing 
Oar 

Road oondition 
Distance from lake 

Tools and materials needed by boatbuilder 
Boat builder's remarks 



Quality of work 
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Avant le stage, il faudra pre"voir: 

(a) Un local au sol unl et au minimum un to£t de tQle pour protection contre les 
dldments. Le materiel de hangar des future charpentiers pourrait eervir a cet 
effet. La surface requise est de 35 ro P ar groupe de trois stagiaires. 

(b) Eau potable diBponible eur les lieux. 

(c) Logement des stagiaireB a proximite du local ainai que possiblit^ d'acheter dee 
repas. 

Le choix deB candldats devra se faire autant que possible parmi les apprentis des char- 
pentiers dSja forme's. Les menuisiers de formation art is anal e ay ant travaille" dans les villes 
sont genfiralement de bons choix. L' experience avec les detenteurs de C.A.P. n'est pas 
ton jours heureusej 11b peuvent raanquer de pratique et d'inte'rSt. 

A l'arrivfie des etagiaires il faudra { 

(a) Inscrire leurs noma au complet, village d'origine, residence actuelle, formation. 
Comme il arrive souvent que plusieure personnes aient le mdme nom, les inte'reese's 
devraient choisir parmi leurs noms, lequel ila dfisirent adopter de facon a fiviter 
la confusion. * 

(b) Fixer les salaires et Iob payer une fois par semaine. 

(c) Informer que dds que les stagiaireB seront jug6s aptes, lis auront une periods 
d'essai a travailler sans coneeils apres quoi ils pourront travailler a leur 
compte. 

(d) Fixer l'horaire de travail et le maintenir rigoureusement. 

Les etagiaires devraient fitre impart iB en groupee de trois de pre'fe'rence. Un groupe de 
deux fonctionne bien aussi. A qua t re, le travail ne se coordonne pas bien. II est difficile 
pour le moniteur de controller les erreurs d'ou faiblesse de formation. 

Les etagiaires ne devraient pas 8tre plus de quinze par instructeur. 

L* experience locale a demontre* que pour cheque charpentier requis, il 6tait souhai table 
d* avoir trois stagiaires. 

Au de*but chaque groupe fabriquera son chassis et son e*tabli. 

La formation intensive devrait durer de deux a trois semaines, Cette periods suffit a 
enseigner les techniques et a eliminer les candidate 6videmment inaptes. 

La periode suivante devrait durer une a deux semaines. Pendant ce temps les stagiaires 
travailleront Bans instruction ni surveillanoe. 

Un stage devrait dono durer entre trois et cinq Bemaines. 

MATIERES EG FORMATION 

II faut non seulement enseigner la technique de la construction, male aussi 1 'organisation 
du travail et l'entretien des out ila. 

La technique de la construction est incluse en entier dans le manuel. Ce pendant il y a 
certains points qu'il faudra surveiller particulifireraent i 
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Before starting the training Bession, see that the following requirements are met: 

a) A site with level ground, at least roofed over as protection against rain and sun. 
The required floor area is 377 square feet for every group of three apprentices, 

b) Drinking water. 

o) Lodgings for the trainees close to the building Bite, with a possibility to obtain 
food nearby. 

Candidates should be ohOBen among already trained boatbuilders 1 apprentices. Carpenters 
with some professional training and who have worked in towns are generally a good ohoioe. 
Our experienoe with graduates from teohnioal schools has not always been successful as they 
often lack both practical knowledge and interest. 

When the trainees arrive, the following must be done immediately: 

a) Write down their complete nameB, native village, present residence, previous 
training. When there are people with the same name they should ohoose one of their 
names by which they prefer to be called and Bhould stick to it, 

b) Set down weekly wages. 

c) Inform the trainees that as soon as qualified they will work for a trial period 
without supervision. After that they will be free to work independently. 

d) Establish working hours and be strict about them. 

Not more than 15 trainees should work under one instructor. 

Local experience has shown that of every three trainees who start the oourse, only 
one will achieve the target of qualified boatbuilder. 

At the beginning of the training session each group should make its own mould and 
workbench. 

Intensive training should last from two to three weeks. This is sufficient to teaoh 
the working techniques and eliminate unsuitable candidates. 

During the next one or two weeks trainees will have to work without advice or super- 
vision. 

Every training session Bhould therefore have a duration of between three and five 
weeks. 



SUBJECT MATTER 

Work organisation and maintenance of tools will have to be taught ae well as the 
construction techniques themselves. 

Construction teohninues are demonstrated in detail in this handbook. There are some 
points to which particular attention should be paid: 
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(a) le bon angle de l'^trave; 

(b) 6 que r rage des roembrurea ; 

(c) rives dee horde's non coll£es; 

(d) bordeB non colles sur lea renforts; 

(e) equerrage des bouchainB non vfi rifle's en t rave re avec la rdgle plate; 

(f) bosses sur le bouchain par manque de visee le long de la rive a equerrer; 

(g) planches de fond non rectilignes; 

(h) trous non pe roe's dans les e"t raves; 

(i) manque de finition; 

(j) commencer une nouvelle pirogue avant de poser lee bancs Bur celle qu'on achdve* 
Ces points me" ri tent une verification constants. 

L* organisation du travail ne vient pas facilement au menuisier. II faut lui inculquer 
les habitudes suivantes: 

(a) garde r ses out i Is a la porte"e de la main, soit dans une ceinture, dans see poches 
ou sur le chassis; 

(b) garde r l'aire de travail autour du chassis libre de bouts de planches; 

(c) remiser les restes de planche dans sa cat^gorie au tas de planches; 

(d) ranger les planches rabotSee de chaque cOte* du chassis a environ un m9tre de 
celui-ci et dans l'ordre avec lequel en utilisera ces planches; 

(e) prevoir et emporter l'outil dont on aura besoin lorBqu'on se deplace; 

(f) se'parer les lots de clous par grandeur et ne pas les melange r losqu'on y retourne 
un reste; 

(g) le soir et le midi balayer leB petitB bouts de bois et leB copeaux autour du 
chassis et de l'e*tabli; 

(h) chaque midi ramasser les clous galvanises qu'on aura fichappfi durant le travail; 

(i) de"s eon arrivfie ranger le lot de planches par largeur et Ipaisseur eel on les 
emplois. 

Avant d'enseigner l'entretien des out i 1b il faudra examiner le lot de chacun, signaler 
les dgfauts et demander de corriger tout de suite, aprds avoir donn6 les explications 
ne'cesBaires* 

Lob points d'entretien les plus fre*quentB Bont: 

(a) manche de marteau trop court. Pour un marteau normal le manche devra avoir une 
longueur de 32 cm; 

(b) fer de marteau qui bouge ou glisse dans le manche. Le manche devra 8tre tenu dans 

le trou du fer par un coin de 4 mm d'Spaisseur, 20 mm de largeur et 30 ram de longueur; 

(c) les rabots neufs ne donnent qu'une ouverture de 2 mm a 1' avant du fer, ce qui devra 
8tre agrandi de faoon a donner une ouverture de 5 mm* Pour 1' usage normal le bout 
du contre-fer devra s'arrSter a 10 mm du bout du fer. Pour travail de finition 
cette distance sera rfiduite a 1 mm; 

(d) les fers de rabot et les ciseaux a bois devront 6tre affutes a un angle de 25-30° 
qu'on vSrifiera avec un gabarit. Le menuinier artisanal affute a un angle de 20° 
ce qui est trop faible; 
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a) The correct angle of the stenm; 

b) Pairing of the frame sides; 

0) Tight joints between planking; 

d) Tight fit between planking and stiff oners; 

e) Chine fairing with straightedge; 

f) Eye sighting along chine while fairing bottom planking; 

g) StraightnesB of bottom plank edges; 

h) Mooring hole in stems; 

1) Finish planing. 

Work should not be b tar ted on a new oanoe before the seats are installed in the last 
canoe being finished. 

These points must be kept in mind and checked all the time. 

It is difficult for the carpenter to org.mize his work. You muBt teach and impress 
on fie trainees the following habits: 

a) Keep too 1b within reaoh, whether in a belt, in pants pockets or on the mould; 

b) Keep working area around the mould free from bits and pieces of wood; 

0) St ore bits of cut planks by size in the woodpile; 

d) Arrange the planed planks on each Bide of the mould r about 3 feet away from it, and 
in order of utilization; 

e) Think of and pick up the tool next nee'ded when moving about; 

f) Store nails by size and do not mix them up; 

g) At noon and in the evening, sweep wood bits and shavings from around the mould 
and workbench; 

h) Every day at noon pick up galvanized nails from the floor; 

1) Upon arrival of each timber shipment store planks according to size and use. 

Before beginning to teach maintenance of toolB, examine the tools of each oarpenter* 
Defects should be pointed out and repairs made immediately. The following are the most 
oommon defects! 

a) Hammer handle too short. The handle should be 13" long. 

b) Hammer head moves or slide b in the handle. The handle should be held in place by 
a wedge of 5/32" thiokneBB, 3/4" width and 1 l/4" length. 

c) Wooden planes, when new, have a clearance of only 3/64" in front of the plane iron. 
This should be increased to 15/64". For normal use the plane iron cap should stop 
about 5/l6" from the edge of the plane iron. For finishing, this distanoe should 
be reduoed to l/32". 

d) Plane irons and wood chisels should be sharpened at an angle of ?5°» The art is anal 
oarpenter generally sharpens his tools at an angle of ?0° whioh weakenB the cutting 
edge. 
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(e) lee ecieB de 60 cm devralent avoir un ecartement des dents (voie) qui laisse un 
trait de sole d/une largeur de 2 mm* Lea scies de 90 cm devraient avoir une voie 
de 3 nun. Cette yoie se fait avec la pi nee a ecartement, et ce f una foia par moiaj 

(f) Vaffutage dee scies se fera a toue lee mois a l'alde d'un tiers-point. (Cdt€ de 
8 mm est euf fie ant pour les scies de 60 era. ) On vfirif iera la ligne droite du bout 
des dents de la scie avec la rSgle plate ou le dOB d'une autre scie. 

METHODES BE FORMATION 

La oe'thode d'enseignement qui s.'est montrfie la plus efficace est celle de la demon- 
stration imm^diatement euivie de 1* application. 

Pour commence r on divisera les stagiaires en deux groupes. A l'un on enseignera la 
fabrication des et raves, a 1 'autre, la fabrication des membrures et ensuite l'inverae. 

Lee stagi aires devront enBUite travailler en groupe de deux ou de troia, main en groupes de 
deux de preference. A ce point il est preferable de laiBaer les stagiaires former les 
groupes eux-mSmee. 

Cheque groupe rabotera toutes les planches requises pour une embarcation ainai que las 
renf orts . 

Le premier groupe ayant t ermine ce travail sera le premier a commence r le montage et 
les autres suivront. A chaque groupe il faudra expliquer clairement chaque etape du travail 
k mesure que les difficultee Be presentent. 

Chaque stagi aire devra fabriquer et assembler chaque partie de la pirogue. 

II faudra expliquer la raison de chaque mSthode d' assemblage at faire une demonstration 
des consequences resultant d'une autre methode. 

Ceci doit St re repete avec chaque menuiaier de chaque groupe. 

On demandera au stagiaire de montrer l'erreur qu'il est en train de faire et de la 
corriger sur place. S'il no la voit pas t on lui fera la demonstration a nouveau. 

II est eesentiel de ne jamais laisser passer une erreur car autrement la comprehension 
du stagiaire serait faussee. Cette insistence sur le travail correct forme 1 'habitude de 
travail du stagiaire. Des felicitations pour un travail bien fait de.velopperont chez lui le 
goQt de perfection qui en fera un bon artisan. 

II faut tou jours agir avec fermete mais aussi avec bontS. 

Lorsque le travail est dur ou monotone une petite note d* encouragement du moniteur suffit 
a remonter le moral. 

Afin de promouvoir la fierte professionnelle 1 'instructeur fera des remarques sur la 
beaute de la pirogue et invitera les autres stagiaires a venir voir la premidre pirogue con* 
struite par chacun. 

AprSs la peri ode de formation intensive durant environ deux semaines, l'instructeur en 
consultation avec l'homologue dficidera des stagiaires a eiiminer. Les stagiaires rest ants 
se diviseront en nouveaux groupes pour la pfiriode d'essai. 

Durant cette peri ode, 1* instructeur ne devra intervenir que lorsque la faute est de 
nature & met t re en danger les qualites marines de la pirogue. Aprds la construction 
1 'instructeur fera 1' inspection de la pirogue et les remarques appropriees. 



TRAININGS SESSIONS 



- 118 - 



cipa/op 



e) 24" aawa should be set to make a cut of 5/64". 36" sawB Bhould make a out of l/8". 
The setting of the teeth Is done with set plierB onoe a month* 

f) SawB have to he sharpened once a month with a 6" triangular file. File sides of 
3/l6" are sufficient for 24" saws* Check the straight line of the teeth with a 
straightedge. 

TRAINING METHODS 

The most efficient teaching method is practical demonstration immediately followed 
hy application. 

To start with, divide trainees into two groups. One group will make the stems while 
the other will make the frames and vice-versa. 

After that let the trainees work in groups of two or three (preferably two). Allow 
them to choose their own partners. 

Each group will have to plane all the planks required for one canoe. When the first 
group has finished this task, it is ready to start assembly and the other groups will follow. 
Every step of the work must be dearly explained along with the arising difficulties. 

Eaoh trainee will have to make and assemble every single part of the canoe. 

The reason for all methods of assembly haB to be explained, and consequences of 
different methods should be illustrated. 

This procedure has to be repeated with eaoh trainee. 

When a trainee 1b about to make a mistake, he should be shown immediately and should 
oorreat it before going on. If the trainee does not see his mistake, repeat the demonstra- 
tion. Sometimes a fellow trainee can be of help. 

Never let an error go by. The insistence on correot work develops good working habits 
of the trainee. Encouraging remarks on work well done will develop the trainees' taste for 
perfeotion which is an essential requirement of a good artisan. 

Always treat the trainees firmly but kindly. 

In order to develop professional pride the inBtruotor should often make remarks on 
the beautiful lines of the oanoe whioh is being built. He should also invite the other 
trainees to come and see the first oanoe produced by eaoh group. 

After intensive training of about two weeks, the instructor will decide in consultation 
with the counterpart whioh trainees are to be excluded from further training. The remaining 
trainees will have to be regrouped. 

During thiB period the instructor should intervene only when an error is so serious 
that it endangers the seaworthiness of the oanoe. When the oanoe is finished the instructor 
will inspect it and make his observations. 



CIPA/OP 2 



- 119 



i'L'AGC; U1S FORMATION 



Ce n'etit qu'apres avoir conatruit trois pirogues correcteB que les stasia! res seront 
admin a construire a leur corapte, soit sur place ou dans les chant i ere artisanaux. 

ROLE DE L'HOMOLOGUE 

L'homologue devra faire'autant que possible le mSme travail que 1 'instruoteur. II sera 
charge* particulierement de: , 

(a) trouver logement et nourriture dea atagiairee; 

(b) payer lea salairee; 

(c) dispoaer de fonda pour achat d'outils et de mate'riaux manquant; 

(d) voir a l'approvisionnement en "boiB et autres mate'riaux; 

(e) traduire a l 1 occasion lorsque 1 'explication de 1 1 inBtructeur ne semble paa avoir 
£t6 comprise; 

(f ) discuter avec leB atagiairee de leu re probldmes personnels et de formation. 



When a trainee has built three canoes correctly and without supervision, he should be 
allowed to build on his own aacount* 

?2^_^_THE COUNTERPART 

As far as possible the counterpart should do the same work as the instructor. In 
particular he will be in charge of 

a) providing lodgings and food for the trainees; 

b) paying the wages; 

c) purchasing tools and materials; 

d) ordering wood and other supplies; 

e) translating the instructor's explanations when necessary; 

f ) disouasing with the trainees their personal problems and nueBtions connected 
with the training course. 
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Le choix du boip pour la construction des pirogues doit Stre un compromis comportant 
lea qualitee BuivanteB par ordre d* importance 1 



(a) 


durability; 


(b) 


dieponibilitfi; 


vw 


facility d'urinage manuel; 


(d) 


clouage sans fissure; 


(e) 


ret rait tangent iel rainirae; 


(f) 


aSchage a l'air Bans distortion; 


U) 


qualitSe m5caniquee moyennea; 


(h) 


poida ne dypaBBant pas le mi-lourd. 


(a) 


La durability est la quality majeure car le bois est utilisfi dans lea conditions 


idealeB 


pour le deVeloppement de la pourriture. L* experience a dymontre* qu'en Afrique de 



1'Batf 1* acajou (Khaya sp.) avait unc vie utile do 3 3. 4 and loraque utiliGe* pour une pirogue 
semblable* Dans lea mSmes conditions, l'Iroko avait une durfe de prea de 5 ana. Selon 
le livre "Bois Tropicaux" du CTFT, 1 'essence actuellement employee, le framirS, aurait une 
durability aupfirieure a 1* acajou et infyrieure a l'Iroko. On peut done suppose r que lea 
piroffuee actuelleB auront une vie de 2 a 3 ana * Lea eapdcea lea plua durables comme l'Iroko, 
Bont des bois denseB done g€nyralement difficilea d'usinage manuel et fendant facileraent aux 
clous* La aeule facon de rend re un boiB d'oeuvre plus durable eat par impregnation. 

L* imp ry gnat ion la plus efficace est celle sous preaaion en autoclave dans une uaine 
epycialisye. Cette impregnation ajoute g^nyralement 30 pourcent au prix du boiB, et la dura- 
bility obtenue Be rait probablement tripKSe. 

II exists un procSdy d'impry gnat ion par bain* II reete a dyterminer danB quelle 
raesure celle-ci pourrait Stre adapt6e aux charpentiere artisanaux. 

(b) En dfipit de eon yvidence il faut bien mentionner que l'eapdce choiBie doit 8tre 
facilement disponible. Or, dane certains pays importants product eurs de bois, 1 'approviaion- 
nement local eat fort g8n6 par 1' exportation. 

(c) L'uainage manuel eat une condition vitale de la conet ruction art i s anal e. On ne 
peut done pas choiair un boiB qui devrait Stre usin^ a la machine. 

(d) Certains bois, notamment leB plus densea ee fendent loraqu'on lee cloue. II faut 
pouvoir clouer Bans risque de fendre. 

(e) Lea grumes aont souvent couples cur doase ce qui rysulte en un ret rait tangentiel 
important pour toutea lea planches autre a que eel lea du centre de la grume. Ce re trait 
maximum eat tangentiel aux cernea de croiasance. Comme le re trait tangentiel est de 2 a 

3 foie pluB grand que le retrait radial (desaina au de"but du chapitre). II eat indispensable 
de choiair un boia qui ait peu de retrait afin de rfduire les infiltrations d'eau entre lea 
planches dee pirogues. 

(f) Comme gyneYalement le aeul moyen disponible de aychage eat a l'air libra le boia 
devra fltre d'une nature a aycher rapidement et nana distortion. 

(g) SeuleB dee qualitee mficaniquea moyennes et proportionnellea a la density du boia 
aont requisea. 

(h) L'espece de boir ne devrait paB dypaaser la cat£gorie des mi-lourd (eoit 65O kg/m^, 
aec & l'air) car la manutention des pi rogue fi deviendrait un probleme ayrieux* 
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The ohoice of the moat suitable wood for the construction of canoes must be guided by the 
following quality criteria in order of importance: 

a) durability 

b) availability 

o) easy working by hand 

d) nailing without splitting 

e) minimum tangential shrinkage 

f) air drying without distortion 

g) average strength 

h) weight not above medium-heavy. 

a) Durability is the most important requirement because wood rote easily in tropical 
conditions. In East Africa mahogany (Khaya sp. ) used for similar canoes had a life span of 

3 to 4 years, while iroko lasted about 5 years. According to the publication "Bois tropicaux" 
issued by CIFT, framire (Terminnlia ivorensis) is more durable than mahogany but less so 
than iroko. We can therefore assume that the canoes made from frnmire' will have a life of 
2 to 3 years. The more durable species like iroko are dense woods, hard to work by hand, 
and splitting easily when nailed. The only way to make Buoh wood more durable is by im- 
pregnation. 

Impregnation ia achieved under pressure in specialized industrial establishments. 
In general this adds 30$ to the cost of wood, while its durability is probably tripled. 

Impregnation by soaking is a method which might be carried out in the boatyards and 
should be investigated. 

b) It is evident that the wood chosen must be readily available. In some important 
wood-producing countries this is made difficult due to an export-oriented policy. 

o) For use in artisanal boatbuilding it is vitally important that the wood can be 
worked by hand. Wood which can only be machine worked should therefore be exoluded. 

d) Certain dense woods Bp lit when nailed. Only use wood which does not Bplit. 

e) Logs are usually slash sawn which results in important tangential shrinkage of all 
the planks except thoBe from the centre of the logs. This shrinkage is tangential to the 
growth rings. Since tangential shrinkage is two to three times greater than radial shrink- 
age, it iB essential to choose a wood which has low shrinkage characteristics, in order to 
limit infiltration of water in the planking. 

f ) Wood is usually air dried. It should dry rapidly and without warping. 

g) Average strength in proportion to the density of the wood is euffioient. 

h) The wood Bhould not be heavier than 40 lb/ou.ft t otherwise it would become diffioult 
to move the canoeB. 
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DEBIT SUR DOSSE 
ECONOMIQUE 

SLASH SAWING 
ECONOMICAL 
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BOIS 



DEBIT SUR QUARTIER 
COUTEUX 

QUARTER SAWING 
EXPENSIVE 




r. lefehvre fao 
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SECHAQE 

Normaleroent , avant d'etre seoh6, le bois doit etre desaeve. Ce procede sous autoclave 
dilue la Beve par la vapeur. Lqb usines de deroulage ont 1 ' equipement neoeBsaire pour 
effeotuer cette operation* 

En saison seohe le boia frais dispose Bur baguettes et bien ventil£ peut atteindre un 
taux d'humidite de 15 a 18 pouroent en troia mois. En Cote d* I voire le taux d'equilibre 
est a 13,8 pouroent* On dit alore qu'il eBt aeo a l'air. 

Le boie peut etre aeohe dans un eechoir industrial male seulement dans lea grands 
centres. Ce seohage ooute 4 000 CPA.f/m^ plus la manutention et le transport. A priori > 
le boie BeohS de oette facon augmenterait le oout de la pirogue de 3 000 CFA.f. 

La solution pratique est le sechage a l'air dans des hangars ouverts. Le lot de bois 
a. archer devrait couvrir les beaoins pour Bix mois en avanoe. 



DRYING 

Under normal ciroumstanoes', sap ia removed from the wood before drying to limit 
shrinkage and swelling. To dilute the sap, vapour is applied under pressure. Only special- 
ised wood in duB tries are equipped to oarry out this operation. 

In the dry season, freshly cut wood properly stacked and ventilated drieB to a 
humidity rate of 15 to 18?6 in three months. In Ivory Coast the average rate of humidity 
iB l8.6>. At that rate the wood is considered air-dried. 

Wood can also be dried in kilns , but this is done only in the big towns. Kiln-dried 
wood adds about US$12 (3 000 GFA.f.) to the cost of a canoe. 

The practioal solution is air-drying in open sheds. The quantity of wood drying should 
a over six months' requirements. 
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EFFET DES COUPES 
LOnS DU SECHAGE 

EFFECT OF DRYING 
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PRODUITS D'ETANCHEITE 

Le "masticon" s'eBt ave're* adlquat pour aider a l , e*tanche*ite* dea pirogues une foia que 
lea planches ont gonfl6. Ce produit a l'avantage d'§tre bien rlpandu et son approvislon- 
nement ne cause pas de problemes. D'autreB produits moina r6pandua comme le "Couvraneuf " 
et le "Otlo-Bateau" peuvent rend re lea mSmes services raaie n'ont paB eHe* essayed. 

Dans les cas de fuite par un mauvaie joint l'ouverture peut fit re calf at fie par de l'Stoupe. 
Aotuellement la plupart dee pirogues aont calfate'es en plus d'Stre jointes au "mast icon". . 
Cette double precaution n'est pas ne" cess aire du point de vue construct ion mais peut eviter 
dea ennuis loreque la pirogue est livre'e loin des chant i era artisanaux. 



Nature 

Goudron petteux, sous-produit du pe*trole 
Presentation 

Botte de 3 kg et autres format b 
Application 

Sur Iob rivea des planches avec un couteau a 
mastic 

Prix 

Variable mais coflte 168 CFA.f le kg lorsque 
achet6 en grandee quantite*B 

Revient 

Coram© 3 kg sont requia par pirogue le coQt est 
504 CPA.f 

CONCLUSION 

Aprds 18 moia d'utilisation le masticon a* est avere* uri bon produit d'e'tanche'ite' loreque 
lea joints des planches sont faits correctement. Comme le masticon n'est qu'une pate, Bon 
efficacite* ent Untitle a des ret raits infe*rieurs h 1 nun. Ce produit eat particuliSrement 
aalissant et ne convient pas a un travail propre. C'est le produit le plus e'conomique et 
nous devrions continuer de l'utiliser juBqu'a ce que nous ayone trouve* un meilleur produit 
a ra8me "prix. 

PAHAPLASTIC 41 

Fab ri cant 

Orace Construction Materials 
62 Whittemore Ave 
Cambridge 

Mass., 02140 U.S.A. 
Nature 

Sous-produit de pe'trole demeurant plastique et 
e*lastique 



MASTICON 



Fabricant 



Distributeura 



EtabliSBementa V. Ballot 
36-38 rue du Pare 
Alfortville (Seine) 



Preaque toutea lee 
quincailleries de 
C8te d' I voire 



- 127 - 



TRIALS 



PUTTY 



Mast icon has proved adequate once the planks have swelled. This product has the advantage 
of being available almost everywhere. There are other products euoh as "Couvraneuf" and 
"Otlo-bateau" which were not tried beoause not readily available. 

When there is leakage caused by a poor joint, the crack should be caulked with oakum. 
At present most of the canoes are caulked in addition to the application of putty. This 
double precaution iB unnecessary from the oonstruotion point of view, but oan avoid problems 
when the oanoe is delivered far from the artisanal boatyard. 



MASTICON 

M anuf acturer 

Etablissements V. Ballot 
36-38 rue du Pare 
Alfortville (Seine), Franoe 

Charac ter i sties 

Doughy putty, petroleum produot 
P resentation 

6.6 lb tins and other sizes 
A p pl icatio n 

On plank edges with a putty knife 
Price 

Variable} costB 30 cente/lb (l68 CPA.f./kg) when bought in large quantity 
Cost per oanoe 

As 6.6 lb are required for one oanoe, the cost is (2.00 (504 CPA.f.) 
Re mar ks 

After 18 months' use Mastioon has proved to be a good product if the plank joints are 
correctly made. Since Mastioon has limited elasticity it should be used only to fill cracks 
of less than l/32". It iB particularly dirty to work with but iB the most economical produot 
and will oontinue to be used until a better produot of lower oost is found. 



PARAPLASTIC 41 
Manufacturer 

Grace Construction Materials 

62 Whittemore Ave. 

Cambridge, Mass., 02140, U.S.A. 



Most hardware b tores in Ivory Coast 



Charaoter i sties 

Petroleum produot whioh iB plastic and elastic 
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Presentation 
Ffits de 32 kg 

Prix 

3 535 CPA.f le fttt achete" chez Impregilo, com- 
prenant le transport et la taxe 

Application 

A chaud avec un large couteau a mastic apres 
fabrication de la pirogue 

flevient 

Lee charpentiers calfatent 15 pirogues avec un 

bidon ce qui revient a 235 CPA.f par pirogue de 
mate'riaux de calfatage 

CONCLUSION 

Ce produit b' applique rapidment, facilement et assure une bonne e'tanche'ite*. Son SlaB- 
ticite" s'accomode Men des jeux cause's par retrait et gonflement dee bois. Ce produit n'est 
plus utilise" car il ne se trouve pas but le marche* local. 

SIKAPLEX 

Fabricant Distributeur local 

Sika S.A. Bernabe* 

I64 Faubourg St-Honorfi 99 Boulevard de Marseille 

Paris l88me Abidjan 

Nature 

Mastic au polyure'thane a un compos ant 

Presentation 
Cartouche de 1 kg 

Application 

Mise en oeuvre au pistolet 
Prix 

1 000 CPA.f par cartouche de 1 kg 
Prix de revient 

Le calfatage d'une pirogue requiert 2 cartouches 
de 1 kg et coQte done 2 000 CPA.f par pirogue 

CONCLUSION 

Ce produit a donnfi entidre satisfaction Bur une periods de 6 raoio. Son prix (Sieve* en 
interdit cependant l'emploi. 
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Presentation 
70-lb barrels 

Price 

• 14.14 (3 535 CFA.f.) per barrel 
Appl icatio n 

Hot, with a putty knife when the canoe ia finished 
Cost per oanoe 

One barrel is enough for 15 canoes. Cost per canoe is 94 oents (?35 GPA.f.) 
Remarks 

This produot is of rapid and easy application and ensures watertightness. Its elasticity 
adapts to expansion and shrinkage of wood. However it 1b no longer used as it is no longer 
on the market. 

SlKAFLEX 

Ma nufacturer 
Sika 3. A. 

164 Faubourg St-Honor$ 
Paris l8 e , Prance 

Charac t eristics 

Polyur ethane in one part 

Pre sen tat Ion 
2«2-lb cartridges 

Applioatio n 
By gun 

Price 

USt0.9l/lb (l 000 CPA. f. /kg) 
Cost per oanoe 

4*4 lb at a oost of 14*00 are required to oaulk one oanoe 
Remarks 

Over a period of six months, this produot has given complete satisfaction. However, its high 
price does not permit its use. 
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CONTREPLAQUE 

Des pirogues de contreplaqu£ marin de 5 ram 4 base d' acajou furent cons trui tee au dfibut 
du pro jot* AprSs deux ans d 'usage , ellea sont encore en bon 5 tat. Leur production fftt ceee^e, 
car leur cottt e"tait de 25 pourcent plus Sieve" que la pirogue en planches. 

La contreplaqu£ ala durability du boie avec lequel il est fabrique*. II ne eemble offrir 
d'avantagee autre qu'un poidB l^ger. II faut 8tre en garde contre le contreplaqud d'0koum6 
lequel est d'une faible durability, particulidrement en eau douce. 

CLOUS 

Lee plus petite clous employe's sont ceux de 6 cm de longueur. Pour cette raison ils 
aont utilises comme gprouvette pour determiner la dur£e d'utilieation des clous ordinairee. 

Le diamdtre moyen de ces clous neufs est de 2,65 mm, et la section est de 5i47 mm^, 

Aprds 1^ an d'utilieation dans une pirogue cob clous pre*sentaient un diametre moyen de 
2,45 mm de fer non rouille" pour une Beet ion de 4 t 68 mm . 

Partant de ces donne"es, une projection nous permet d'estimer que la section sera rlduite 
a pras de 3 mm, aprfia cinq ans, ce qui correspond a un diame'tre de 2 mm. 

Cette dimension eemble Stre le point critique de resistance. 

Comme les pirogues auront une durability d* environ troia ans noue pouvons dire qu'il 
n'est pas nficeseaire d'utilieer dee clous galvanises pour leur construction. 



PLIWOOD 

At the outset of the project, l/4" mahogany marine plywood was used to build canoes. 
After two years' use they were still in good shape. Production was Btopped only beoause 
cost was 25$ higher than that of planked canoes. 

Plywood has the durability of the wood it is made from. It seems to offer no other 
advantage than light weight. Pljrwood made from okoumy should not be used beoause of its 
short duration, especially in sweet water. 



NAILS 

The smallest nailB used are 2 3/8" long. TheBe were used in teste determining the 
durability of ordinary nails. The average diameter of these nnils is 2.65 mm and the 
orosB-eeotion 5*47 mm . After one and a half years of use in a canoe ( they had an aver- 
age unrusted diameter of 2*45 mm and a cross-section of 4.68 mm . Prom this it can be 
calculated that the orose-seotion will be reduced to about 3 mm 2 after five years, 
corresponding to a diameter of 2 mm, which is considered the oritioal point of resiBtanoe. 

Since the oanoes are expeoted to last about three yaarB, it is not necessary to uBe 
galvanized nails in their oonetruation. 
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ADDENDUM 



Depuis la redaction de ce Manuel, une plua Grande experience nous pertnet leg recomman- 
dations ouivantea: 

a) la carlingue et les dbravon devraient Strc d*une essence de bois plus durable que 
pour le reste de la pirogue, afin de prolon^er la duree de cette derniere; 

b) la carlingue devrait 8tre ooupfie a 3 cm dea fitravea et lea renforts a un cm des 
planches du fond, afin de ne pas accumuler d'humidite"; 

c) les planches du fend dovraiont avoir une lar^our de 70 a 75 mm, afin de reVluire 
la dure© du temps de £onfla, r :o initial; 

d) len piroguec dovraient 8tre tirCoc au noc char[ua coir et renvercenn, afin de 
sooner I'inte'ricur do la pirogue; 

e) le prix de la main-d'oouvrc pour la fabrication d'une piro^jue ne devrait pas 
dfipanscr /\.QQ0 CPA, ce cpai donne un nalairc moncuel de 32.000 CPA pour unc produc- 
tion de 8 piro£ues| ce salaire est d5ja plua clove* que lea salaireB »ioyens des 
menuicicrs et devrait 8tre un encouragement siiffisant pour maintenir une bonne 
production. 



ADDEND UM 

Since writing this handbook, the experience gained prompts the following recommenda- 
tions: 

a) Hie inner keel and the stems should be made of a more durable wood than the rest 
of the canoe, because they are the first parts subject to rotting. 

b) The inner keel should be out at 1 l/8" from the stems. The stiff oners Bhould be 
fastened l/?" away from the ohine in order that they are about 3/8" away from the 
bottom planking, and will therefore not absorb so much humidity. 

o) The bottom planks should have a width of ? 3/4" in order to reduoe the time 
renuired for initial swelling. 

d) The canoes should be hauled ashore every night and turned over to allow the inside 
to dry. 

e) The oost of labour at present oonditions should not exceed US$16.00 (4 000 CFA.f.) 
per oanoe. For a monthly production of 8 canoes this rate gives monthly wages of 
1128.00 (3? 000 CPA.f.) which iB already higher than the average carpenter's wageB 
and Bhould provide sufficient incentive for maintaining a good production level. 
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LATEEN RIG 

General The Lateen sail is three-sided, it sets on a short mast and has a long spar 
on the top edge of the sail. The Lateen rig has been used for centuries on 
traditional craft all over the world. 




Mast and The mast should be angled forward slightly as shown in the drawing; 
Rigging this makes changing the sail from one side to the other easier. The mast 

is short and standing rigging is only needed on boats over 7 metres long. 

This rigging is changed from side to side each time the sail is tacked. 



Spar The spar spreading the sail is very long and so needs to be strong and 

light. It can be made from several shorter pieces 'ashed together. The 
spar should be thicker in the middle than at either end. 



Sail 



The top edge of the sail is laced to the spar using Method 1 {see page 
69). 
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Halyard The sail is hoisted by a rope halyard tied to the upper spar. This hal- 
yard should be attached between one third and halfway along the 
length of the spar from the bottom end. The end of the halyard is tied 
to a cleat on the cross-member which supports the mast. 

Sail Control T he angle of the sail is controlled by a rope (or sheet) at the back 
corner of the sail. Two further lines are used to control the sail. One, 
attached to the top of the spar, controls twist in the sail. The other, 
attached at the bottom of the spar, controls the angle of the spar. 

The sail is tacked by lowering and rehoistiug on the new side. Gybing is 
achieved in the same way, but with practice the sail ran be allowed to 
blow round in front of the mast. Sailing towards the wind or across the 
wind, the spar is angled upwards. When sailing downwind, the spar 
can be allowed to set horizontally. 

The sail is reduced in strong winds by lowering the spar and tying off 
the loose sail along the bottom edge. 



Handling 



Reefing 



Stowing 



When not in use, the sail can either be stowed on deck or be pulled up 
against the spar so thai it does not catch the wind. 
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CRAB CLAW RIG 

General The Crab Claw sail is three-sided with long spars on the upper and 
lower edges. It is set on a short mast. This rig is common on multihull 
craft in the Pacific. 



Upper spar 



Mast 



Halyard 



Control line 




Reef point 

Bottom spar 

Sheet 



Mast and The mast is installed in an upright position. Since the mast is short. 
Rigging standing rigging is not usually used to support it. 



Spars The spars spreading the sail are long, so they need to be strong and 

light. They may be made from short lengths lashed together, or from 
a long piece of wood. An ideal material is Bamboo. The spars are better 
if they are curved to follow the shape of the sail. 



Sail 



The top and bottom edges of the sail are laced to the spars using 
Method 1 (see page 69). 



Halyard The sail is hoisted by a rupf halyard tied to the upper spar. This hal- 
yard is tied about halfway along the upper spar. When hoisted, the 
halyard is tied to a cleat on the cross-member which supports the mast. 
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Sail Control The angle of the sail is controlled by a rope (or sheet) tied to the 
bottom spar. A further line attached at the front lower corner of the 
sail is used to control the amount the sail is tilted up or down. 



Handling When tacking, the sail is pulled round the back of the mast and the 
forward line re-attached. Gybing is done in the same way. The angle 
at which the sail is tilted up or down is important. A good all-round 
position is shown in the drawing, but when sailing downwind, the sail 
can be more horizontal. 



Reefing The sail is reduced in strong winds by lowering the upper spar and 

tying off the loose sail. 




Stowing When not in use, the sail can either be stowed on deck or be pulled up 
against the mast so that it does not catch the wind. 
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SPARS AND STANDING RIGGING 



Note i; Measure the depth inside the boat and add this to the mast length in 

- - the table below. This gives the total mast length. 





APPROXIMATE DIMENSIONS 
for estimating materials needed 
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Note 2: Before cutting spars and rigging to length, lay but the complete rig on 

the ground to check that lengths are adequate. 



APPENDIX 5 - SPRIT RIG 




io6 



SPRIT RIG 



General 



Mast and 
Rigging 



Spar 



The Sprit rig uses a four-sided sail which is spread by a long spar across 
the sail, called a sprit. This rig is most commonly used on small boats, 
and sometimes on larger boats with a jib (see Appendix 8). This rig is 
easily handled by a small crew. 



The mast should be in an upright position with the standing rigging 
tight. 



The spar (or sprit) is long, so it needs to be strongly made. It is best 
made from a single piece of wood, but several pieces can be used if they 
are strongly lashed together (see page 51). The spar should not bend; 
the sail will work much better if the sprit is very stiff. 
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The bottom end of the spar is tied to 
the mast using a rope which is passed 
loosely round the mast and back to the 
spar. This rope fits over a chock on the 
mast, and supports the spar. 




A boom is sometimes used when sailing away from the wind. 



Sail The front edge of the sail is laced to the mast using Method 2 (see page 

70). The lacing should not be pulled too tight. The top corner of the 
sail should be tied to the spar with a knot which will not slip down the 
spar. 



Halyard A single halyard hoists the sail, and the end is tied to a cleat on the 
cross-member which supports the mast. 



Sail Control The angle of the sail is controlled by a rope (or sheet) at the lower rear 
corner of the sail. The upper end of the spar (or sprit) is also controlled 
by a rope tied to the top of the spar. This sprit control system reduces 
the twist in the sail when sailing across or towards the wind. 



Handling 



The sail turns behind the mast when tarking c? r^yl *ig so does not 
need any special technique-. 



Reefing 



1 08 

The sail can he reduced in strong winds by two methods: 




ONE By lowering the sail down 
the mast, and tying the excess at 
the bottom edge. 



The spar is lowered down the 
mast, so there should be a second 
chock on the mast at the level of 
the boom to support it. 



TWO By removing the sprit to 
leave a triangle. The excess sail 
should be tied back. 



log 



The sprit rig has a useful method of stowing the sail at the top of the 
mast. A rope is taken from the top of the mast, around the sail, and 
back t ■ the top of the mast. When this rope is pulled tight, the- middle 
of the sail is pulled towards the top of the mast, leaving tbc deck clear 
for fishing gear handling. This is known as brailing. 
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APPROXIMATE DIMENSIONS 
for ntmurtiRg materials naadad 
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GUNTER RIG 

General The Gunter sail is four-sided. The top spar is almost upright, which 
allows a tall sail to be set on a short mast. The bottom edge of the sail is 
spread by a boom. The Gunter rig is most commonly used on small 
boats and is especially good when sailing towards the wind. A jib (see 
Appendix 8) may be easily fitted. This rig is easily handled by a small 
crew. 




Mast and Standing rigging is used to support the mast . The mast should be upright, 
Rigging with the rigging tight. 



Spar 



The spar is long, so it needs to be strongly made. It is best made from a 
single piece of wood, but several pieces can be used, if they are strongly 
lashed together (see page 5 1 ). 



H5 



The bottom end of the spar is 
positioned on the mast by a pair 
of jaws, and held against the mast 
by a short rope. The jaws are 
made from two chocks. They 
need both to be strongly made 
and strongly held to the end of 
the spar. 




The front end of the boom also has jaws to position it against the mast. 
These are also held against the mast to stop boom movement. They 
are made either from the fork of a tree, or from two chocks, as shown 
in the drawing. 





Sail The top edge of the sail is laced to the spar using Method i (see page 

(if)). The bottom edge of the sail can either be laced to the boom using 
Method i, or it can be pulled tight at the back corner and tied, leaving 
the bottom of the sail unlaced. The front edge of the sail is laced to the 
mast using Method 2 i,see page 70', taking care not to pull the lacing 
too tight. 
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Halyard The sail is hoisted by a single rope halyard. This should be tied to the 
spar ?.bout one-third of the spar length from the bottom end. When 
hoisted, the halyard is tied to a cleat on the cross-member which 
supports the mast. 



Sail Control The angle of the sail is controlled by a rope (or sheet) on the back end 
of the boom. 



Handling The sail is easy to handle. It turns behind the mast when tacking or 
gybing, so does not need any special techniques. 



Reefing The sail can be reduced in strong 

winds by lowering the spar and 
tying the loose sail at the bottom 
edge. The halyard should then 
be moved further up the spar to 
keep the spar upright. 




Stowing When not in use, the sail is either stowed on deck or the boom can be 
tied against the mast to keep the deck clear for fishing gear handling. 
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SPARS AND STANDING RIGGING 



Note n 1 1 Measure the depth inside the boat and add this to the mast lengthbv 
I ^ the table below. This gives the total mast length. 





APPROXIMATE DIMENSIONS 
for estimating materials needed 
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Note a . Before cutting spars and rigging to length, lay out the complete rig on 

m the ground to check that lengths are adequate. 
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DIPPING LUG RIG 

General The Dipping Lug has a four-sided sail which is spread by a spar at the 
upper edge. It can be used on boats of all sizes. It is not supported by 
standing rigging, so on small boats the mast may easily be removed or 
lowered to the deck. This makes the Dipping Lug rig particularly suit- 
able for fishing boats which operate through surf on to a beach. The 
Dipping Lug rig sails well towards the wind. It also performs well 
across the wind, but needs a boom when sailing downwind. 




The mast does not have standing rigging, but the halyard is tied to the 
edge of the boat; this gives side support to the mast when the sail is up. 
The mast should be held firmly upright by the mast step and by the 
lashings round the cross-member or by the hole in the deck. 



Mast and 
Rigging 
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Spar The spar at the top of the sail needs to be stiff and light, and should be 

thickest in the middle. It is best made from one piece of wood, but 
several pieces can be used if they are strongly lashed together (see page 
5 1 }. A boom is sometimes used when sailing away from the wind. 

Sail The top edge of the sail is laced to the spar, using Method i (see page 

69). The other three edges do not have spars. The lower front corner 
of the sail is tied to the front of the boat. 



Halyard The sail is hoisted by a single rope halyard. This should be tied to the 
spar about one- third of the spar length from the front of the spar. When 
hoisted, tht? halyard is tied to a belaying pin (or a cleat) , which should 
be close to tlhe outside edge of the boat. This helps support the mast on 
the side frorh which the wind is blowing when the boat is sailing. Because 
the rig needjS to be lowered and raised whilst sailing, it is usual to make the 
loads on tlrje halyard less by using a purchase. This is described on 

pagt- 1 55- t 

f 
* 

Sail Control The angle of the sail is controlled by a rope (or sheet) on the lower rear 
corner of the sail. A further rope is tied to the front lower corner of the 
sail; this is used to pull the front edge of the sail tight. 
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Handling When tacking or gybing, the sail 
needs to be partly lowered. 



Then the forward control line is 
let go and the sail and the front 
of the spar are pulled round be- 
hind the mast. 



Then the forward line is retied, 
the sail is hoisted again, and the 
halyard is retied on the side of 
the boat which is facing the 
wind. 




.a makes the Dipping Lug rig 
^ailing rigs. 



Reefing The sail can be reduced in strong 

winds by lowering the spar and 
tying the excess at the bottom 
edge. 



work to handle than some other 




Stowing 



The sail is stowed on deck when not in use, but takes up little space as 
the spar is short. 
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SAILS AND RUNNING RIGGING 




ACCURATE DIMENSIONS 
for laying out Sail Plans 




APPROXIMATE DIMENSIONS 
for estimating materials 
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APPENDIX 8 - THE JIB 
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The jib, or foresail, is a three-sided sail carried in front of the mast. It may be used on 
both Gunter and Sprit rigs, 

The advantages of a jib are: 

(1) It gives improved performance to the boat when sailing into the wind. Usually 
the boat will be able to sail closer to the direction from which the wind is blowing. 

(2) It is a very simple and quick method of increasing the amount of sail when sailing 
away from the wind. 

The sail is fixed to the forestqy along its front edge; this is done with short lengths of 
line tied around the forestay which allows the sail to slide up and down. The bottom 
corner at the front is tied to the boat so that the front edge pulls tight when the sail is 
hoisted. The sail does not need any extra spars to spread it. 



i3i 



To hoist the jib, the halyard is attached to the top corner, led through a deadeye on 
the front of the mast, and tied to a cleat on the cross- member supporting the mast. 




The sail is controlled by two sheets, leading each side of the mast, and through sheet 
points on the boat. When the boat is tacked or gybed, the jib is changed from one side 
to the other, using these sheets. 




When not in use, the jib should be lowered into the boat. The sail is not reefed, but in 
strong winds can be lowered to reduce the sail area of the boat. 
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THE JIB, WITH SPRIT RIG 
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THE JIB, WITH GUNTER RIG 
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APPENDIX 9 - CONVERSION TABLES 



{ i ) Beaufort Scale to Knots to Metres/Second to Km/Hour. 

(2) Square Metres to Square Yards to Square Feet. 

(3) Metres to Feet and Inches. 

(4) Millimetres to Inches. 
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i . Beaufort Scale to Knots to Metres/Second to Km/Hour. 
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2. Square Metres to Square Yards to Square Feet. 
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3. Metres to Feet and Inches. 
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